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P-ROGCGEEDI-NGS
(8:04 a.m)

CHAl RVAN AKX : Good norni ng. I'"'m Dr.
Thomas Aoki, the Acting Chairman of this commttee.
|'d like to call the neeting to order.

The topic for today is Replagal from
Transkaryotic Therapies, Incorporated, and to begin
wth | would like to ask the nmenbers of the commttee
to introduce thenselves starting with, | guess --

DR ZERBE: I''m Bob Zerbe. I''m CEO for
QUATRX, and I'mthe industry representative.

DR MCLUNG I'm Mke Mdung, an
endocrinologist at Oegon Health Sciences University
in Portland.

DR FOLLNVAN [''m Dean Fol | man, a
statistician at the National Institutes of Health.

DR BARI SONI : Laur a Bari soni
r enopat hol ogy, Johns Hopki ns.

DR SCHADE: Dave Schade, endocri nol ogi st,
Uni versity of New Mexico, School of Medicine.

DR FLEM NG Thomas Flem ng, University

of Washi ngt on.
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DR WOOLF: Paul Wbol f, endocri nol ogi st,
Crozer Chester Medical Center.

VB. KNOALES: Kathy Know es, Heal th
| nformati on Net wor k in Seattl e, consuner
representative.

DR JONAS: Adam Jonas, bi ochem cal
geneti ci st, Harbor-UCLA Medi cal Center.

CHAl RVAN AKX : Tom Aoki, University of
Cal i fornia, Davis.

DR TEMPLETON SQOVERS: Karen Tenpl et on-
Somers, Acting Exec. Sec. for the conmttee, FDA

DR JENNETTE: Charles Jennette, renal
pat hol ogi st, University of North Caroli na.

DR VWATTS: Nel son Watts, University of
G ncinnati .

DR LEVI TSKY: Lynne Levitsky, pediatric
endocri nol ogy, Mass. Ceneral.

DR SAMPSON: Al l an Sanpson, Departnent of
Statistics, University of Pittsburgh.

DR. HUNSI CKER: Larry Hunsi cker,
nephrol ogi st fromthe University of I|owa.

DR. SCHNEI DER: Jerry Schnei der,
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202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

pedi atrician, University of California, San D ego.

DR Rl EVES: Dwai ne  Ri eves, Medi cal
Oficer in the Food and Drug Adm ni stration.

DR \EIl SS: Karen Wiss, Food and Drug
Adm ni strati on.

DR TEMPLETON- SOVERS. The follow ng
announcenent addresses the issue of conflict of
interest with regard to this neeting and is nade a
part of the record to preclude even the appearance of
such at this neeting.

Based on the submtted agenda for the
meeting and all financial interests reported by the
commttee participants, it has been determned that
all interest in firnms regulated by the Center for Drug
Eval uation Research and the GCenter for Biologics
Eval uati on and Research which have been reported by
the participants present no potential for an
appearance of a conflict of interest at this neeting
with the foll owi ng exception

Dr. Adam Jonas has been granted a limted
wai ver under 18 USC 208(b)(3) for his consulting for a

conpetitor on an wunrelated natter. He received
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bet ween 10,001 and $50,000 a year. The limted waiver
allows Dr. Jonas to participate in the discussions
wi t hout voti ng.

A copy of this waiver statenent may be
obtained by submtting a witten request to the
agency's Freedom of Information Ofice, Room 12A30 of
t he Par kl awn Bui | di ng.

In addition, we would like to disclose
that Dr. Robert Zerbe is participating in this neeting
as an acting industry representative, acting on behalf
of regulated industry. Dr. Zerbe reports that he owns
stock in CGenzyne Corporation as part of his Sal onon
Smth Barney nmanaged account.

In the event that the discussions involve
any other products or firnms not already on the agenda
for which an FDA participant has a financial interest,
the participants are aware of the need to exclude
t hensel ves from such invol venent, and exclusion wll
be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address any

current or previous financial involvement wth any
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firmwhose products they may wi sh to conment upon.

Thank you.

CHAI RVAN ACKI:  The first speaker wll be
Dr. John H Il of CBER

DR H LL: Good norning, and thank you al
for being in attendance today.

W are here to discuss Transkaryotic
Therapies, or TKT, BLA s application for Replagal,
gene activated human alpha galactosidase for the
treatnment of Fabry's di sease.

| am John HIl, chemstry reviewer for
this BLA subm ssion. | will be presenting a brief
overview of the CMC portion of TKT' s application.

I'd like to start ny presentation by
sunmmari zi ng t he revi ew m | est ones for this
application. CBER received TKT's application on June
16th, 2000. Since CBER reviewed this BLA application
an interim review process enconpassing extensive
interactions between CBER and TKT has taken place
CBER reviewers have raised numerous conments during
the course of this BLA review These comments have

been communicated to TKT in several conplete response
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letters.

TKT's initial submssion resulted in a
conpl ete response letter from CBER to TKT in Decenber
of 2000, communicating CBER s conprehensive coments.

CBER stated that the clinical study data had not
provi ded substantial evidence of efficacy and fully
detailed the facts leading to that concl usion. CBER
recoomended that additional clinical studies Dbe
conduct ed.

After extensive discussions between CBER
and TKT and submssion of parti al addi ti onal
information from TKT, a conplete response was received
from TKT in My 2002. This information was fully
reviewed and led to the second CR letter from CBER in
Novenber 2002 detailing CBER s comments.

Thi s letter, agai n, stated t hat
substantial evidence of efficacy had not been provided
and that additional clinical studies should be
conduct ed.

CBER al so outlined t he accel erated
approval framework to TKT and the types of support

needed for this approach. There have been
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di scussi ons, requests, and responses between CBER and
TKT on a nore frequent basis than reflected in just
these listed official regulatory mlestones. Thi s
interactive review process i s ongoi ng.

I would now Ilike to summarize the
bi ochem cal features of the drug substance. Repl aga
is a gene activated human alpha (gal actosidase
expressed in a continuous human cell Iine. Al pha
gal act osi dase exists as a honodi mer conprised of two
approxi mately 50 kil odalton subunits.

The am no acid seguence for t he
reconbi nant protein is identical to the sequence for
t he endogenous enzyne.

And finally, there are three n-linked
gl ycosyl ati ons.

Review of the CMC information provided by
TKT indicates that this is a well characterized
pr ot ei n. There are no outstanding review issues
concerning the drug substance.

Il  would now like to focus on the
properties of the drug product. Repl agal is provided

as a sterile isotonic solution for i nt ravenous
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adm ni strati on. Each vial of the drug product
contains 3.5 mlligrans of alpha galactosidase, 12
mlligrans of sodium phosphate, .8 mlligrans of
Pol ysorbate 20, and 31 mlligranms of sodium chloride.

Repl agal drug product is delivered into
sterile sal i ne sol ution for i ntravenous
adm ni strati on. There are no outstanding review
I ssues concerning the drug product.

And, finally, 1'd like to acknow edge and
thank the nenbers of the CBER review team for a job
wel | done and a thorough review

CHAl RVAN ACKI :  Thank you, Dr. HII.

Next will be the sponsor's presentation,
with an introduction Neil Kirby.

Dr. Kirby.

DR KIRBY: Thank you, Dr. Aoki.

Good norni ng. My nanme is Neil Kirby, and
| am Vice President of dobal Regulatory Affairs for
Transkaryotic Therapies, or TKT.

On behalf of TKT, | would like to thank
you for the opportunity to neet with you this norning

to discuss the Replagal for the treatnent of Fabry

S A G CORP.
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di sease.

Fabry disease is a rare disease that is
characterized by a deficiency in the enzyne alpha
gal act osi dase A. Fabry disease is a progressive
di sease that affects multiple organs and systens and
|l eads to death in the fourth and fifth decade of life.

Repl agal , or agal sidase alfa, is the human
protein al pha gal act osi dase A produced in a human cell
l'ine. Agal sidase alfa has the identical amno acid
sequence to the endogenous enzyne.

Qur presentation today wll focus on the
renal and cardi ac aspects of Fabry disease, the ngjor
causes of norbidity and nortality in this rare
di sease. W wll not present data today on the
effects of Replagal on pain.

The data we wll present today wll
denonstrate that Replagal inproves renal pathology, a
surrogate marker of clinical benefit in Fabry disease;
Repl agal stabilized renal function over 30 nonths; and
that Replagal reduces left wventricular mass and
i nproves cardi ac conduction system function.

In addition, we wll show that Replagal

S A G CORP.
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has an excellent safety profile after up to two and a
hal f years of therapy.

I'd like to take a few mnutes now to
describe the order of TKT's presentation to you. I
would like to say that all the presenters and experts
attending today's neeting on behalf of TKT are either
TKT enpl oyees or receive consulting fees from TKT.

Dr. Ravi Thadhani iIs an Assistant
Professor of Medicine at the Harvard Medical School
and is Director of dinical Research in Nephrology at
MEH. Dr. Thadhani wll give an overview of Fabry
di sease, including a description of the renal natura
hi story of the disease. This overview will establish
an inportant context for the consideration of the
clinical data for Repl agal.

Dr. Thomas Schuetz is TKT's Vice President
of dinical Affairs and 1is responsible for the
Repl agal clinical program at TKT. Dr. Schuetz wil
present an overview of the renal pathological findings
of Fabry disease. He will then review the results of
our clinical studies with Replagal in the treatnent of

Fabry di sease.
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We have invited several other individuals
with expertise in specific areas discussed in today's
presentations to be available during the question and
answer session |ater today. They are:

Dr. Col ucci who s Chi ef of
Car di ovascul ar Medicine at the Boston Medical Center.

Dr. Kanmpmann is Professor of Pediatrics at
t he Johannes Qutenberg University in Minz, GCernany,
and is an expert in the cardiac aspects of Fabry
di sease.

Dr. Kolodny is Chairman of the Departnent
of Neurology at New York University School of
Medi ci ne.

Dr. Lanborn is a biostatistician on the
faculty  of the University of Cal i forni a, San
Fr anci sco.

Dr. Mehta is a consultant in hematol ogy at
the Royal Free Hospital in the UK

Dr. Perrone is a nephrol ogist and
Prof essor of Medicine at Tufts University School of
Medi ci ne.

Dr . Schwart z i's Pr of essor of t he

S A G CORP.
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Depart nent of Pat hol ogy at Rush- Presbyteri an-St.
Luke's Medical Center in Chicago.

Now, | would like to introduce Dr. Ravi
Thadhani who wll give an overview of the clinical
mani f estations and natural history of Fabry di sease.

DR THADHANI : Thank you, Neil.

Fabry di sease S an X-11inked
gl ycosphi ngol i pid Iysosomal storage disorder that
results from a defect of the enzyme al pha
gal actosidase AL As a result of this defect, there is
an accunmul ation of t he critical substrate
gl obot ri aosyl ceram de, otherw se known as GB3.

The preval ence of this condition estimated
by the incidence and the nedian survival of these
individuals in the United States is estimated at 1, 500
to 2,000 patients.

This is a progressive, nulti-systemc
di sorder. As you heard yesterday, these patients
suffer quite a bit. As a result of disease and damage
to various organs, nost notably the kidney and the
heart, these patients die early.

There is no currently specific treatnent

S A G CORP.
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for this condition, and patient care is generally
restricted to palliation.

Let ne review briefly the pathophysi ol ogy.

As a result of parenchymal cell deposition of GB3 in
various cells of the kidney, including the nesangi al
cells in the podocytes, there is progressive segnent al
scl erosi s and subsequent renal failure.

As a result of deposition in the tubular
cells, there are concentrating defects.

As a result of deposition in the nyocytes,
there is left ventricular hypertrophy, and deposition
in the conduction system leads to QRS abnormalities
and arrhyt hm as.

Pain is another conponent of this disease,
and it results likely from a deposition in the

aut onom ¢ gangli a.

Thi s S a summary of t he rena
mani festati ons of Fabry disease. Early on there is
proteinuri a. In fact, in a large series published by

Mary Branton and her colleagues at the NIH, 50 percent
of individuals when they reach 35 years of age had

evi dence of proteinuria.
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One hundred percent of those individuals
who reach the age of 50 or thereabouts had evi dence of
proteinuria. Sone of them went on to develop
nephrotic range proteinuria and nephrotic syndrone.

Renal concentrating defects are also
present, and that nmay l|lead to diabetes insipidus,
although this often goes or often escapes clinical
di agnosi s.

And finally, there's a progressive decline
in kidney function finally ending in end stage rena
di sease, which is shown here diagrammatically in this
figure.

These are the stages of kidney disease as
it progresses to end stage renal disease. On the Y

axis is renal function, and on the X axis is tine.

To put into context the results of
clinical trials that you wll shortly hear from Dr.
Thomas Schuetz, 1'd like to highlight two aspects of

this schematic di agram
The first is the slope or the rate of
progression of kidney disease in these individuals,

and the second is the nean age of onset of dialysis in
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thi s popul ati on.

To do so we turn to the best source we
have, which is the literature. In a conprehensive
literature search perfornmed by TKT, 116 patients with
Fabry disease were identified who had both age and
renal function reported. In this review, the nean age
of these individuals was 33.6 years, and their renal
function is shown here.

But this population inportantly can be
divided into two separate groups. The first, a group
that did not have end stage renal disease. Their nean
age, 30 years approximately, and renal function
showi ng conprom se at 85 nlLs per m nute.

The second group in end stage rena
di sease, 62 individuals, and the age of onset of their
renal failure was 36.7 years.

To understand the rate of decline, we have
to focus on those individuals specifically that have
serial neasurenents of kidney function, and of the 54
patients in the literature that were not yet on end
stage renal disease or who had not yet devel oped end

stage renal di sease, 11 of them had serial
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measurenents of kidney function, here shown by their
age and their followup, and they were shown to have a
rate of decline of approximately 21 nlis per mnute per
year.

Mary Branton in her series, a large series
from the NIH, she had 14 patients in whom she had
available information on serial kidney neasurenents,
and these individuals, again shown by their nmean ages,
had a rate of decline of 12.2 nLs per mnute per year

Probably the |argest experience though of
untreated patients conme fromthe placebo arns of three
studies performed by TKT that vyou'll hear about
shortly, and these patients, totaling 59, followed
over a period of tinme, again shown by their ages, have
a nean rate of decline of 8.3 nLs per mnute per year

Taken together, 84 patients in their md-
30s have a rate of decline of approximately 10 nlLs per
m nut e per year.

Let's look at that diagrammtically once
agai n. Individuals in their md-30s are expected to
have a rate of decline that sonewhere ranges between

ei ght and 20 nLs per m nute per year.
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Dr. Tom Schuetz wll conme back to this
diagram to show how patients who have been treated
with enzyne replacenent therapy conpare to this
natural history.

In addition, if it 1is the case that
individuals in their md-30s have evidence of rena
insufficiency at this rate, you would expect that not
too long thereafter they woul d devel op end stage renal
di sease

And, indeed, when we go back to the
literature, 62 patients, individual case reports, the
mean age of onset of dialysis supports that
hypot hesis, 36.7 years of age. |In fact, studies that
span over three decades, therefore accounting for
i nterventions and medi cat i ons t hat have been
i ntroduced, suggest that that nean age of onset of
dialysis is rather consistent.

Let me focus on three particul ar studies,
the first by Tsakiris, looking at the entire registry
of patients on dialysis in Europe, and in that
registry identifying patients with Fabry di sease found

that the nmean onset of dialysis was 38 years of age.
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Qo from M chigan, |ooking at the nmean age
of first kidney transplantation anong these entire
registry of kidney transplantation patients in the
United States, finding a simlar age of 38.

And finally, a study that | did wth
coll eagues from the New England Medical Center,
| ooking at the entire registry in the United States of
dialysis patients, finding that the nean age of these
patients as they begin dialysis ranges from about 39
to 42 years of age.

Now, this range represents whether you
include males or females in the popul ation. Speaki ng
specifically of females, it should be noted that 12
percent of individuals in the Tsakiris data from
Europe and 12 percent from our series in the United
States were fenmales, and as you heard yesterday, these
i ndividuals, females specifically, can suffer from end
stage renal disease.

Focusing on the 62 patients that had
i ndi vidual ages reported, we |ook at these individuals
in a Kaplan-Meier-like fashion. Here on the Y axis we

have percent of patients wthout end stage renal
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di sease and on the X axis we have age, and we see that
50 percent of these individuals devel oped end stage
renal disease by the tine they're about 36 to 37 years
of age, and this, of course, is in contrast to the
mean age of onset of dialysis anong individuals in the
United States from other di seases, which is
approxi mately 62 years of age.

Com ng back then to the schematic di agram
again, the stages of kidney disease and the color,
renal function on the Y axis and tine on the X axis,
we anchor this schematic diagram at the nean age of
onset of dialysis, the upper 30s or 38 to be exact,
and therefore, it make sense and the hypot hesis stands
that the rate of decline for these individuals in
their md-30s approxi mates about ten nLs per mnute
per year.

In the series by Mary Branton, again the
| argest experience probably to date, 105 patients
reported at the NH She | ooked at individual that
had renal insufficiency and then went on to Kkidney
failure, and they did so on average over a period of

about four years.
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Now, this schematic diagram al so brings up
an inportant point, and that is individuals in their
m d-30s, therefore, are expected to harbor fully
pat hol ogi cal lesions that then |lead to end stage rena
di sease

And | point that out because Dr. Tom
Schuetz will come back to a critical study in which
the mean age of those individuals was approxi mately 34
years.

Therefore, in conclusion from the renal
aspects, renal I nsufficiency probably begins on
average in the md-30s and declines at a rate here
approxi mated at about ten nLs per mnute per year, and
the nean age of onset of dialysis in the upper 30s or
about 38 fromthe data that |I've shown you

W now turn to probably the second nost
critically affected organ in this disease, and that is
the heart. As a result of accumulation in the
nyocytes, there is left wventricular hypertrophy, and
as you heard Professor Kanpmann from Germany is here
t oday, and he is an expert on the cardiac

mani festations of Fabry disease and has shown that

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

25

both in nmales and in females by the third or fourth
decade, these individuals comonly have evidence of
left ventricular hypertrophy.

As a result of deposition in the
conduction system there's w dening of the QRS conpl ex
and bundl e branch bl ocks, and we know from studi es of
patients with and wi thout kidney that left ventricular
hypertrophy is strongly and independently associated
with nortality, and therefore, it cones as no surprise
that in an autopsy series of patients with Fabry
di sease, 20 percent of them were found to have a
primary cardi ac cause of death.

QG her nmanifestations of Fabry disease
include the CNS system wth stroke and altered bl ood
flow in the brain. Pain that is often refractory to
medi cations i s anot her conplication.

The A system as you heard yesterday so
poignantly from a patient involving diarrhea and
wei ght | oss can affect these individuals.

And finally, heari ng | oss, a
characteristic skin lesion called angi okeratoma, and

lack of sweating or |low sweating also affects these
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i ndi vi dual s.

Therefore, in sunmmary, for the natura
history Fabry disease is a conplex multi-system
disease, and as a result of progressive decline in
ki dney function and increase in left ventricular nass
at an early age, these patients unfortunately suffer
froman early death.

"1l turn the podium over now to Dr. Tom
Schuet z.

DR SCHUETZ: Thank you, Dr. Thadhani .

| would also like to echo the coments
that Dr. Kirby nmade earlier and thank Dr. Aoki and the
commttee and FDA-CBER for the opportunity to discuss
with you today the clinical developnment program for
Repl agal to be indicated for the treatnment of patients
wi th Fabry di sease.

| will begin ny presentation today with an
overview of the renal pathology of Fabry disease.
This overview of the renal pathology of Fabry disease
will be inportant in order to put the results of
clinical studies of the effects of Replagal on rena

pat hol ogy i nto proper context.
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In addition, this overview wll provide
i nportant background information should a discussion
of potential surrogate markers of clinical efficacy
ensue this afternoon.

| will focus ny discussion of the clinical
devel opnent program today on the results of clinical
trial of Replagal, focusing on the effects of Repl agal
on r enal functi on, r enal pat hol ogy, and
cardi onyopathy, and I wll finish the discussion with
an overview of the safety profile of Replagal.

As Dr. Thadhani just discussed, Fabry
di sease S i nexor abl y pr ogr essi ve clini cal
nephropathy, and there is a spectrum of progressive
pat hol ogi cal changes in the kidney that mrrors this
clinical syndrone.

I n t he ki dney, Fabry di sease S

fundanentally an intracellular deposition disease of

t he nephron. The principal aspect of pathology in
this disease 1is glonerular epithelial cel | @B3
deposi tion.

GB3 deposi tion in t he gl oner ul ar

epithelial cells, or podocytes, is probably toxic, and
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podocyte injury likely initiates a cascade of events
in the nephron that is first manifested by the
appearance of gloneruli w th nesangi al w dening.

As this spectrum of disease progresses,
gl omer ul i with focal and segnent al gl oner ul ar
sclerosis are seen, and the ultimate cul mnation of
this process in the nephron is the appearance of
obsol escent gloneruli, a tine at which the nephron is
no | onger functioning.

In addition, the tubular epithelials are
prom nently i nvol ved in this di sease, and
interestingly the capillary endothelial cells in this
di sease are rel atively spared.

(%% next several slides present photo
m crographs denonstrating this progression of disease
in the kidney, but I'lIl introduce the concept of the
ki dney pathology of Fabry disease with two photo
m crographs which show normal gl onerul ar architecture
and structure. Al of ny subsequent next slides are
in this format with a PAS stain of a glonerulus on
the left and a toluidine blue stain of a gl onerul us on

the right.
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In a normal kidney, the toluidine blue
stain is quite unremarkable, and 1'Il cone back to
this point in a mnute, but normal glonerular
architecture is characterized by a paucy (phonetic)
cellular and sparse nesangial matrix, open capillary
tufts, and an open urinary space.

In contrast, in Fabry disease, t he
earliest aspect of disease is podocyte deposition of
GB3. You can see on the toluidine blue stain here on
the right the dense deposition of GB3 which are
hi ghl i ghted bright blue by the tol uidine blue stain.

And at this early stages of glonerular
disease in the kidney, glonerular architecture 1is
relatively well preserved in these patients despite
t he evidence of deposition of GB3.

As | nentioned, as the consequences of GB3
toxicity in the nephron progress, one of the earliest
mani f estations of disease are gloneruli wth nesangi al
wi deni ng. You can see in the PAS stain on the left
here expansion of the nesangial matrix and the
cellularity of the nesangial space with expansion of

the nesangial matrix, characteristic of nesangial
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wi deni ng.

On this toluidine blue stain here, you can
see nonspecific stain in here of the matrix, expansion
of the nesangial space, and dense deposition of GB3
wi thin the podocyt es.

As this disease progresses in the kidney,
a nore nefarious |esion appears, which is a focal and
segnental glonerular scar here. You can see the
peri hilar (phonetic) scar here in this PAS stain and
simlarly here in this tol uidine blue stain.

Interestingly, as this pat hol ogi ca
process progresses in the kidney, there's actually
evidence in the glonmerulus of |ess deposition of (B3,
suggesting that the initial toxic insult precipitates
t hi s cascade.

This process in the nephron ultimtely
culmnates with glomeruli wth this appearance, a
conpletely scarred and obsol escent gl onerulus, again,
representing the demse of this individual nephron.

Thus, in the kidney the pathologica
progression of disease can be represented by a

progress along this pathol ogical spectrum Early on
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in the disease when there's early deposition of GGB3
within the glonerular epithelial cells, glonerular
architecture remains relatively well preserved in this
di sease

As patients age and t he di sease
progresses, gloneruli appear wth nesangi al w dening,
and ultimately wth continued progression of the
disease, and as patients get older, there's the
appearance of focal and segnent al scars, which
ultimately culmnate in overt glonerul ar obsol escence,
signaling, again, demse of this individual nephron

| wll now begin a discussion of the
results of the clinical trials with Replagal conducted
in patients with Fabry di sease.

The clinical trials that we have submtted
to our United States BLA are summarized on this slide.

| have separated themon this slide based on the site

at which these trials were perforned.

Qur initial Phase 1 study and, indeed, our
nost extensive experience wth Replagal has been from
studies conducted at the United States Nationa

Institutes of Health. The first study that was
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performed at the NH was nunbered 001, which was a
Phase 1, open |abel, dose escalation safety study,
whi ch established the bioactivity of Replagal and the
singl e dose safety profile.

Results from this study, in part, were
used to establish the clinical dose of Replagal which
was used in all subsequent clinical studies.

A set of studies nunbered three, six, and
11 were subsequently conducted at the NIH in the sane
set of patients. The initial study nunbered 003 was a
random zed, double blind, placebo controlled study
conducted over a short term period of about six
nmonths. This study enrolled 26 patients.

At the end of that six nonth period these
patients were crossed over into open |evel maintenance
studies, the first of which was nunber 006, and then
continuing as 011.

Interim analyses are perforned on these
data on an annual basis, and we've submtted a one
year interimanalysis of the 11 study to the BLA, thus
representing two and a half years of clinical tria

experience in this patient popul ation.
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W've also conducted a six nmont h
random zed, double blind, placebo controlled study at
Royal Free Hospital in London. This study was a study
that enrolled 15 patients wth cardionyopathy and
f ocused on the effects of Repl agal on the
cardi onyopat hy of Fabry di sease.

"1l point out that all of these studies
were perfornmed in nmale patients wth Fabry disease.
Study 14, which was conducted at the University of
Mainz in GCermany, was an open |abel, safety and
efficacy study of Replagal performed in fenale
patients with Fabry disease. This study also focused
on the cardionyopathy of Fabry disease and also
enroll ed 15 patients.

Thus, the data currently submtted to our
U.S. BLA includes data on 56 unique patients who have
been followed for up to two and half years.

W have also recently conpleted another
short term random zed, double blind study nunbered
010, the results of which have not yet been submtted
to our U S BLA and I'll only discuss very briefly

the prelimnary results fromthat trial as that study
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was unblinded only about six weeks ago.

I'd like to briefly remnd you of the
relationship of the various NIH studies to each ot her,
as | have several slides that are in this format
Again, the studies nunerically were three, six, and
11. The first study was a random zed, double blind
pl acebo controlled study. Fourteen patients received
Repl agal . Twel ve patients received placebo, and the
duration of that study was six nonths.

At the end of that study these patients
crossed over to open |abel Replagal therapy in the
sixth study. An analysis was perforned after one year
of that study, and patients continue through today in
the 11 study, and again, interim analyses are
performed on an annual basis in that study, and we
have submtted the results of the first annua
efficacy evaluation in that study.

As Dr. Thadhani discussed earlier, the
principal clinical manifestations of Fabry di sease are
the progressive clinical nephropathy, and many of our
studies focused on the effects of Replagal on renal

dysfunction in these patients, and I|'lIl begin by
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describing the effects of Replagal on renal function
as neasured by creatinine clearance in the first NH
study. Those results are presented on this slide.

Patients randomzed to placebo had a
progressive decline in kidney function over the six
nmonths of this study, a decline of which is consistent
with the natural history of disease, as Dr. Thadhani
presented earlier.

Patients randomzed to Replagal, on the
ot her hand, not only did not decline, but had stable
renal function during that time period.

Conparison of the two treatnment groups
yi el ded P equals .051 favoring Replagal. FDA has been
sonmewhat critical of this presentation of the data,
and they have pointed out various physiologica
inplausible results in two creatinine clearance
measurenents in the week 23-24 tinme period of this
st udy.

In order to address that concern, we had a
plan in place that the NI H nephrologists put in place
to devise an operational plan for excluding creatinine

clearance evaluations that were considered under
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col | ecti ons. Thus, there's a very straightforward
explanation for what appear to be physiologica
i npl ausi ble results, and by excluding those creatinine
cl earance sanples at week 23-24 and w th excl usions of
other creatinine clearance sanples, the presentation
of these data can al so be presented as foll ows.

Baseline, nmonth two, nonth four, nonth
Si X, agai n, a progressive decline in patients
random zed to placebo, and stable renal function in
patients randomzed to Replagal with a very simlar
statistical conparison as the previous result.

We have al so studied renal function in the
003 study wth G-R and those conparisons were not
statistically significant, although qualitatively were
quite simlar. There was a progressive decline in
renal function in patients random zed to placebo.
There was a slight decline in renal function in
patients random zed to Replagal. That was about three
times less than the decline in patients who received
pl acebo.

As | nentioned, we recently conducted a

random zed double blind placebo controlled study
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cal l ed 010, which was also conducted over a six nonth
time period, and the results of that study are shown
on this slide. In this six nonth study, there was no
di fference between Replagal and placebo in terns of
the effective therapy on renal function as neasured by
GFR

Well, those are the short term effects of
therapy with Replagal on renal function. Wat are the
long termeffects?

This slide has sinply reproduced the
creatinine clearance results fromthe original NIH 003
study, and as | nentioned, these patients have now
been followed for an additional two years, and the
results are quite inportant.

Focusing first on the patients who were
random zed to placebo, there was a significant decline
in renal function associated wth therapy wth
pl acebo. Coincident with crossover to Replagal in
this patient population, the decline in renal function
was immediately blunted, and over the subsequent two
years of therapy, there was a slight inprovenent in

renal function over that tinme period.
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Patients who have received Replagal over

this two and a half year tine period also have had

stable or slightly inproved renal function over that

time period.

| will again remnd you that the

basel i ne

age of these patients when they began therapy in the

003 study was about 34 years old, a tinme when we know

from the natural history literature, as Dr.
di scussed, that progression to end stage renal

is quite rapid in these patient popul ations.

Thadhani

di sease

Thus, at this point these patients are now

nmore than 37 years old on average, a tine at
know from the progression to ESRD these
shoul d be rapidly approaching end stage renal
but instead they have slightly inproved rena

over that tine period.

whi ch we
patients
di sease,

function

The results for GFR are quite simlar.

Again, the original random zed, double blind,

pl acebo

controlled study. Very simlar results in the placebo

popul ati on. A decline in renal function associated

with placebo, and coincident wth crossover to

Replagal, this decline has not only been halted, but
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over the subsequent two years of therapy, there's a
slight but not statistically significant inprovenent
in renal function over that tinme period.

A simlar effect in patients who have
recei ved Replagal for the full two and a half years of
these studies. Stable renal function over the two and
a half year tinme period.

Thus, in the two years of therapy in the
six and 11 studies, whether renal function is neasured
by either creatinine clearance or inulin based G-R
the results are the sane. Not only are patients not
declining, but there's a slight inprovenent in rena
function over that tinme period.

How do these results conpare to the
natural history of disease? That is, what would we
have expected to happen to this patient population if
t hey had not received Replagal in these studies?

This slide reproduces the slide that Dr.
Thadhani showed wearlier and is normalized to the
baseline renal function of all of the patients in the
NlH study at the tine at which they initiated therapy,

that is, the beginning of the three study for the
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patients who were randomzed to Replagal, t he
beginning of the six study for the patients who were
random zed to pl acebo.

Base on the data that Dr. Thadhani showed,
in a patient population who is in their md-30s, on
average 34 years old at this tine point, tw and a
hal f years of Fabry disease woul d be associated with a
decline in renal function that would be expected to
fall somewhere within this range.

Patients who have received Replagal are
quite different. Again, initially there is initial
stabilization of renal function, which is followd by
a slight inprovenent in renal function, and this is
the full two to two and a half years of therapy in
t hese studies. Again, quite different from what we
woul d have expected to have happened to these patients
and very different fromthe patients who have received
pl acebo in our clinical studies.

How do the individual patient results at
two to two and a half years conpare with the natural
hi story of disease? What | have done on this slide is

summarize the distribution of changes of renal
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function in the patients who have conpleted two to two
and a half years in the N H studies. The bottom of
this line presents the expected nagnitude of decline
based on a rate of change of 8.3 nLs per mnute up to
21 nLs per mnute per year, as Dr. Thadhani di scussed.

More than half the patients who received
Repl agal in these studies not only have not declined,
but actually have slightly inproved renal function
over that tine period.

In addition, about another quarter or so
of patients are declining at a rate that is less than
we predicted from the natural history literature and
the behavior of placebo patients in our clinical
st udi es.

A small nunber of patients probably are
not responding to Replagal in the kidney, but | wll
point out that of these five patients who nay not be
responders in this case, four of these five patients
have had reductions in cardiac mass based on MR and
have evidence of a response in the heart data, which I
will come toin a mnute.

Vel |, as Dr. Thadhani di scussed, as
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patients are progressing to end stage renal disease in
their md to late 30s, the ultimte consequence of
this disease is progression to end stage rena
di sease. How do the patients who have received
Repl agal conpare to the patients in the literature?

This gray line presents the Kaplan-Mier
analysis of the 116 individual patients reported in
the literature, presenting the percent of patients
wi thout ESRD as a function of age. The yellow |ine
presents patients in the NIH studi es who have received
Repl agal

None of these patients have progressed to
end stage renal disease during this two to two and a
half year tine of observation, and indeed, since
progression to end stage renal disease would be
considered a serious adverse event, since it would
qualify as an inportant nedical event, our ongoing
safety surveillance of this study can tell wus that
these data are valid up to about three and a half
years of therapy in these patients.

Thus, for three to three and a half years

of therapy a time at which patients are now about 38
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years old on average, none of these patients have
progressed to end stage renal disease.

In order to determne whether or not the
patients treated wth Replagal are significantly
di fferent from the patients described in the
literature, we perforned an at risk analysis in which
we wused this curve to determne the conditiona
probability of progressing to end stage renal disease,
given the probability that a patient was not in ESRD
at basel i ne. Being in ESRD was an exclusion criteria
for the 003 study, and the results of that analysis
are shown on the next slide.

Firstly, in the study 003, there were 12
patients who received placebo in that study. The sum
of the probabilities of progressing to ESRD in those
12 patients, on average 34 years old, over six nonths
is 0.7. The sum of probabilities then represents the
nunber of expected events in this patient popul ation.

Thus, we would have expected .7 patients
to progress to ESRD during that study, and indeed, we
unfortunately did observe one event in a patient

random zed to placebo who progressed to end stage
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renal disease during that study.

For the 24 patients who have received
Replagal in the three, six, 11 series, based on their
average age and the period of followup of three and a
half to four years, that is, current to today, we
woul d have expected about 4.7 patients on average to
progress to end stage renal disease during this tine
period of observation, and as | nentioned, we have, in
fact, observed zero events, and the probability of
observing zero events based on the natural history
data is 0. 006, suggesting that Repl agal has
significantly delayed the time to progression to end
stage renal disease in this patient popul ation.

Havi ng di scussed the effect of Replagal on
renal function, | would now like to discuss the effect
of Replagal on kidney pathology in these patients.
This slide sinply reproduces the slide | showed
earlier to remnd you that in the kidney where there
is an inexorable clinically progressive nephropathy in
these patients, there also is a histol ogical
progression of disease that can be characterized as

foll ows.
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Early in the disease when patients are
relatively young there's (@B3 deposition wthin
podocytes and preservation of glonerular architecture.

W then seek gloneruli wth nesangial
wi dening, which ultimately progress to gloneruli wth
focal and segnental glomerular sclerosis, and then
ultimately cul m nating in overt gl oner ul ar
obsol escence.

It was this aspect of the pathology of
disease that wll be the focus of the effects of
Repl agal on renal pathol ogy. "Il begin with a brief

review of the kidney pathology procedures in study TKT

003.

In that study, patients underwent baseline
and nonth six renal biopsies. Qut cone neasures
i ncl uded assessnents of |ipid deposition and also an

assessnent of the standard gl oneruli histopathol ogy of
di sease in which glonmeruli were categorized into one
of these four mutually exclusively categories.

Goneruli were categorized as either normal, wth
mesangial wdening, wth segnental sclerosis, or

overtly obsol escent.
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I mportantly, I'lIl point out that a nean of
24. 3 gloneruli were exam ned per biopsy speci nen.

Just to review the procedures for this
study in sone nore detail, as | nentioned biopsies
were performed at baseline and week 24 of this study.

The biopsies cores that were taken were imedi ately
fixed and i nbedded by pathol ogists at that AFIP, Arned
Forces Institutes of Pathol ogy.

Al blocks were then assigned a unique
random nunber, and when the bl ocks were sectioned and
stained, the slides retained the random nunber
assigned to the individual bl ocks.

Fol | ow ng conpl etion of the dosing portion
of study TKT 003, the investigators anended the
pl anned analysis to include an assessnent of standard
gl onerul ar hi st opat hol ogy which the investigators felt
was nore inportant in this disease rather than sinply
studying the effects on |ipid deposition.

In addition, the investigators nodified
the study so that the slide were read in one batch.
That is, the study initially intended the biopsy

specinens to be paired, but the investigators felt
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that this would be a nore rigorous assessnent of these
slides, and therefore, the pre and post study biopsies
could not be paired in this analysis, and two rena
pat hol ogi sts at the AFIP subsequently read all of the
slides in one batch, and consensus was reached on the
determ nation of gl oneruli

The results are shown on the next slide.
Patients who were random zed to placebo in this study
had a decrease in the fraction of glonmeruli that were
considered normal. This is not surprising, given the
fact that we know that these patients had a decline in
renal function during this tinme period, and this
suggests that this neasurenent of renal pathol ogy
correlates with the nmeasurenent of renal function in
t hese patients.

Patients randomzed to Replagal, on the
other hand, had an increase in the fraction of
gloneruli that were considered normal, and this
di fference was significant.

In terns of the pathologic conponent of
mesangial wdening, the results were quite simlar,

nanely, patients who were random zed to placebo had an
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wi dening, and patients random zed to Replagal had
decrease in the fraction of glomeruli wth nesangi
wi dening, results that were al so significant.

These first two panels suggest that t

48

al

a

al

he

pat hol ogi ¢ aspect of nesangial widening is, in fact,

reversible with therapy, perhaps not unlike diabet

mellitus and the effects of pancreas transplantation.

es

Progression of disease in placebo patients

associated wth an increase in the fraction
glomeruli wth nmesangi al w dening, inprovenent of t
pathology of disease in patients random zed
Repl agal with gloneruli with nesangi al wi deni
essentially becomng normal followi ng six nonths

t herapy wth Repl agal .

of

he

to

ng

of

In ternms of segnental sclerosis and

obsol escence, not surprisingly these two aspects
t he kidney pathology are not reversible. There was
small increase in the fraction of gloneruli w

segnental sclerosis in the patients random zed

of

a

th

to

Replagal and a snall decrease in the patients who

recei ved placebo. This did favor placebo. However,
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think this is really an artifact of these gloneruli in
the placebo population progressing to obsol escent
gl omerul i, changes that wer e, of cour se, not
significant.

In determ ning whether or not a potentia
surrogate marker is reasonably likely to predict
clinical benefit, it's inportant to determ ne whether
or not neasurenents of that mnarker correlate wth
function.

On this slide we have plotted the baseline
renal function in all of the patients who were
enrolled in study TKT 003 as neasured by creatinine
cl earance versus the fraction of gloneruli that are
normal , and what we've discovered is that there is a
significant l|inear correlation of the fraction of
normal gloneruli wth renal function. That is, the
|arger the fraction of glonerular or Kkidney biopsy
that are normal, the better the renal function.

Not surprisingly, the lower the fraction
of gloneruli that are considered nornal, the | ower
the renal function in these patients.

In ternms of the pathologic aspects of
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di sease, exactly the opposite result is seen. W' ve
di scovered a significant negative linear correlation
of renal function with the fraction of glonmeruli that
are sclerotic and obsol escent. That is, the larger
the fraction of gloneruli that are sclerotic and
obsol escent, the worse the |level of renal function in
these patients, and lower fractions of gloneruli wth
these aspects of disease, the higher the |evel of
renal function in these patients.

Thus, in the kidney therapy w th Replaga
is associated with the followi ng effects. Replagal at
| east stabilizes renal function in these patients, and
again, | wll point out that the patients enrolled in
these studies were on average age 34 and today are on
average about age 38. Thus, this represents a true
therapeutic effect of Replagal in this patient
popul ati on.

Sone of these patients inprove rena
function over that tinme period.

Repl agal may delay progression to ESRD in
these patients not surprisingly, given its effects on

renal function at |east conpared wth historical

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

51

control patients.

Repl agal therapy significantly inproves
the renal pathol ogy of Fabry disease, and inportantly,
standard renal glonerular histopathology is reasonably
likely to predict clinical benefit since neasurenents
of renal pathology in this way correlate with rena
functi on.

| will also add that since Replagal was
approved in the European Union in August of 2001,
we' ve treated over 200 patients with Replagal and have
followed themin a registry database, and we have very
intriguing data which we're happy to share with you
that suggests that patients wth abnornal rena
function perhaps have the nost therapeutic benefit of
Repl agal

Havi ng di scussed the effect of Replagal on
renal structure and function, I'd now like to turn to
a discussion of the effects of Replagal on the heart.

As Dr. Thadhani nentioned, Fabry disease is a
hypertrophic cardi onyopathy characterized by el evated
LV mass in this patient popul ation.

The first study of cardionyopathy we
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performed was study TKT 005, which was conducted at
Royal Free Hospital in London. Fifteen patients were
enrolled in this study, which was a random zed, double
blind, placebo controlled study conducted over six
nont hs.

There was one inportant selection criteria
di fference between this study and the NI H studies, and
t hat is patients were required to have |left
ventricular hypertrophy based on echocardi ographic
evidence of increased wall thicknesses. Thus, these
patients at baseline had markedly abnormal LV masses
at 262 grans at |east 50 percent above the nornal
range, consistent with severe cardi onyopathy in these
patients.

The primary endpoint in this study was a
reduction in cardiac GB3 content as neasured directly
in endonyocardial biopsy specinens. These results
favored Repl agal , but wer e not statistically
significant.

The principal secondary endpoint of this
study was the effect of Replagal on LV nass as

measured by M. Patients random zed to placebo had
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an increase in LV mass during this study, and patients
random zed to Replagal had a decrease in LV nass
during this study.

Patients who received placebo wth a
basel ine LV nmass of about 250 grans gained 20 grans in
LV mass during the six nonths of this study. Dat a
that are energing from studies of patients in Europe
and additional Phase IV studies in Europe suggest that
this change is consistent with the natural history of
the progression of cardionmyopathy in this patient
popul ati on.

Simlar to the effects of Replagal in the
ki dney, there was a decrease in LV nmass as neasured by
MR in this study, and the conparison of these changes
was significant.

We also studied the effect of Replagal on
cardi onyopathy in the NIH studies 003 and 006. As |
mentioned earlier, there wee no selection criteria for
abnormal LV mass in these studies. So patients had a
slightly lower LV nmass at baseline, but still quite
abnormal at 219 grans on average.

Twelve to 18 nonths of therapy is
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associated wth significant declines in LV nass
conpared to baseline in this patient popul ation.

O the 16 patients enrolled in this study
who had el evated cardi ac nmass at baseline, 13 of these
patients have declines in LV nmass wth 12 to 18 nonths
of therapy.

In addition, in half of these patients 12
to 18 nonths of therapy was associated with a decrease
in LV mass into the normal range from abnor mal .

O interest in the original 003 study, we
also saw a significant effect of Replagal on cardiac
conduction system function as neasured by QRS conpl ex
durati on. The nost common aspect of cardiac
conduction defects in these patients are prol ongation
of the QRS conplex which leads to bundle branch
bl ocks, and invol venrent of the QRS conplex duration is
associ at ed W th dysr hyt hm as In this pati ent
popul ati on.

Therapy with Replagal reduced QRS conpl ex
duration therapy with placebo, was associated with a
progression of the QRS conplex duration, results which

were significant.
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In terns of the effect of Replagal on LV
mass in the three and six studies, those results are
shown in this slide. "Il mention that we no |onger
did cardiac MRIs in the 11 study. So this represents
12 to 18 nonths of therapy in this patient popul ation.

Firstly, in terns of the double blind
portion of the study, there was no difference between
pl acebo and Replagal in this patient population.
However , long term therapy has denonstrated a
significant decrease in LV mass in these patients.

In patients who initially received placebo
in the three study, there was a progressive decline in
LV mass that was significant after one year of therapy

In the patients who initially received
Replagal, 18 nonths of therapy was also associated
with a significant decline in LV mass based on the
change from baseli ne.

A third set of patients in whom we have
studied the effects of Replagal on cardiac mass are
the patients enrolled in study TKT 014, conducted at
Mai nz, GCer many. Again, |'lIl remnd you this was a

study of fenmale patients with Fabry disease. Patients
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enrolled in this study had a nean LV nass at baseline
of about 254 grans, thus again consistent with the
observation of many described in the literature that
female patients have a very simlar clinical syndrone
as nmale patients with Fabry di sease.

Six and nine nonths of therapy were
associated with significant declines in LV mass from
basel i ne. "Il point out that the echocardiograns in
this study were read in a blinded fashion, although
this was an open | abel study.

There were also statistically significant
declines in other neasurenents of cardionyopathy,
including cardiac nass index and various wall
t hi cknesses, including the left ventricular posterior
wal | and the inner ventricular septum

In 12 of these 15 patients with elevated
LV mass at baseline LV nmass declined in all 12 of
those patients and normalized in four of the 12
patients.

Simlar to the 003 and 006 studies, there
were also statistically significant declines in RS

conpl ex duration during this study.
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In terns of the effects of LV mass, those
results are shown on this slide. The first thing I'd
like to point out is that the nunber of patients who
have conpleted the various mlestones in this study
progressively decreases. Enrollnment into this study
was staggered, and then the study was termnated
foll ow ng approval of Replagal in the European Union.

So although 15 patients were enrolled at
baseline, 11 patients conpleted nonth six and seven
patients conpl eted nonth nine.

Regardl ess, there's a significant decline
and progressive decline in LV nmass in these female
patients with Fabry disease wth six to nine nonths of
t her apy.

| mportantly, since the long term effects
of Repl agal have denonstrated nore significant
i nprovenents in patients conpared with short term
therapy, these patients have all been followed in
various Phase |V studies at Minz, and Dr. Christoph
Kanpmann, who has led those studies, is here today,
and results of the continued followup of these

patients in Phase IV studies is showmn on this slide.
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Thirteen patients originally enrolled in
Study TKT 014 have now conpl eted one year of therapy
with Replagal, and there has been a progressive and
significant decline in LV mass from baseline in these
13 female patients who have conpleted one year of
therapy with Repl agal .

Thus, in the heart Replagal at |east
initiates the reversal of cardionyopathy in these
patients. Evidence for this includes regression of
| eft ventricul ar hyper trophy, whi ch i ncl udes
normal i zation of LV mass in nmany patients treated for
12 to 18 nont hs.

| will also add that Dr. Kanpnann has
conpl eted an additional Phase 3B/ 4 type study of now a
fourth patient population, nmales with Fabry disease,
and has seen simlar results in that Phase 3B/ 4 study.

W've seen significant inprovenents in
cardi ac conduction system function in each of the
patient popul ations that we've treated. Thus, in at
| east four different patient populations in multiple
different clinical studies we've seen consistent

effects of Replagal in the regression of left
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ventricul ar hypertrophy, including the normalization
of LV mass in many patients treated.

Briefly I'll discuss the netabolic effects
of Repl agal . As Dr. Thadhani described, the G
i nvol venent of Fabry di sease often |leads to a syndrone
characterized by chronic weight loss. 1In the origina
003 study, placebo patients continued to |ose weight
while patients random zed to Replagal had weight gain
in that study, results which were significant.

This was also associated wth anecdotal
reports of i mprovenent s of € synpt omat ol ogy,
including decreases in diarrhea, and these long term
effects were confirned in the 006 study.

W' ve seen B3 declines in plasma, urine
sedi nent, and we've seen trends favoring Replagal in
ki dney and cardi ac bi opsy tissue speci nens.

"1l conclude the discussion today with an
overview of the safety profile of Replagal. The
safety profile of Replagal has been excellent. Ve
have now treated over 300 patients worldwide wth
Repl agal in a conbination of clini cal trials,

conpassi onate use prograns, and over 200 patients have
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been followed in the FOS registry system in the
Eur opean Uni on.

And Dr. Atul Mehta is here today, one of
the FOS investigators, who can discuss sone of the
safety data with you.

The nost common adverse events in clinical
trials are consistent with the natural history of
Fabry di sease. The vast mgjority of adverse events
were mld to noderate in severity, and the majority of
adverse events were assessed as not related to study
drug.

The nost common adverse events are
infusion reactions, which are associated with the
i ntravenous infusion of Replagal. I will point out
that the routine use of prenedications is not required
with therapy with Replagal. Thus, our estimtes of
the incidence of infusion reactions are not nasked by
the routine use of prenedications in this patient
popul ati on.

W see mld infusion reactions in about
ten percent of patients treated, and this has been

confirmed by the FCS registry data in which over 200
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patients have been followed, representing over 6,000
i nfusions of Replagal in that patient popul ation.

The nost common adverse events are chills
and rigors and facial flushing. The correlation of
t hese adverse events with antibodies is not so clear,
but we don't have a real clear association of the
associ ation  of antibodies wth these infusion
reactions.

| nportantly these reactions are very
easily managed wth a sinple oral regi men  of
anti histamnes and/or corticosteroids, and patients
often tachyphylax to these infusion reactions wth
time.

In terns of the patients at the N H who
had a slightly higher incidence of infusion reactions
as they received 20 mnute infusions of Replagal, this
two by two table shows the association of antibodies
with infusion reactions in that population. Anong ten
patients who have had infusion reactions, six are
anti body positive; four are antibody negative, and of
ten patients who are antibody positive, six have had

i nfusi on reacti ons and four have not.
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In terns of the antibody response to
Repl agal therapy, anong the patients who have been
followed for the |longest period of tine, which is the
patients enrolled in the initial 03 study at the NIH
and the 005 study at Royal Free Hospital, we have data
on 40 nale patients up to tw and a half years of
t her apy.

About 30 percent of these patients devel op
a persistently positive 1gG anti body. W' ve never
seen a positive IgE antibody and have never seen a
clinical syndronme that would suggest an |IgE nediated
syndr one.

The vast nmgjority of these 1gG antibodies
are quite low titer, about one to 50 or one to 100.
W have a single patient who is positive at one to
2,500, and none of the fenale patients who have
received Replagal have developed an antibody to
Repl agal

The generation of inmmune response to
Repl agal , of course, begs the question of whether or
not these antibodies affect clinical efficacy. Sone

patients who have persistently positive antibodies do
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have |ower decreases in glycosphingolipid levels a
measured in plasma conpared with patients who are not
anti body positive. These are the long term data from
study TKT 011.

"Il point out that these n's for these
means are different. So these tinme points are not
conparable. So it's best to conpare the experience at
time zero to nonth 24.

As we've discussed in our briefing
bookl et, mneasurenents of plasnma GB3 do not correlate
with any neasures of clinical efficacy, and indeed,
pl asma GB3 represents an extrenely small conponent of
total body GB3, perhaps |ess than one percent of total
body GB3.

The nore inportant question is: do these
anti bodi es affect any neasure of clinical efficacy?

In terns of the effect of Replagal on
renal function as neasured by creatinine clearance,
this slide separates patients who are persistently
anti body positive versus patients who are antibody
negative, and again, there's no difference in the

stabilization of renal function in patients who are
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ant i body positive or antibody negative.

This difference at nonth 30 again is an
artifact of the difference in the n's of patients who
have conpleted those tinme points. Simlarly, very
simlar results are seen in terns of the effect of
antibodies on the regression of left wventricular
hypertrophy in these patients. The sane probl em here.

So focus on the tine from zero to nonth
12. Patients who are antibody negative or patients
who are persistently antibody positive have no
difference in the regression of Ileft ventricular
hypert r ophy. Thus the formation of a low titer 119G
anti body has no effect on the clinical efficacy of
Repl agal as neasured by either renal function or
car di onyopat hy.

In ternms of the generation of antibodies
to Replagal, about 30 percent of patients develop a
low titer 1gG antibody. As | nentioned, we have never
seen an I gE antibody or a clinical syndrome that would
be consistent with an IgE nedi ated phenonenon. It's
interesting to speculate that this may reflect the

fully human gl ycosyl ation profile of the nolecule.
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W've seen no clear correlation of 119G
anti body response wth infusion reactions, and
although in a small subset of patients [1gG anti body
formation can affect plasma GB3 levels, there's no
ef f ect of these low titer IgG antibodies on
nmeasurenents of clinical efficacy based on the effects
of Replagal on renal function or cardionyopathy, and
inportantly, with long term therapy we have seen no
evidence of inmmne conplex formation in this patient
popul ati on.

Thi s slide sunmari zes t he clini cal
devel opnent program for Replagal and the results in
patients with Fabry disease. The data that |'ve shown
you today denonstrate that Replagal inproves standard
gl onerular histopathology in these patients, and
nmeasurenents of glonerular histopathology correlate
with renal function and, therefore, are certainly
reasonably likely to be a surrogate marker for
clinical efficacy.

However, Replagal also affects kidney
function. Based on the stabilization of renal

function and the inprovenent in some patients at 30
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nonths, in a patient population in their md-30s, a
patient population that would be expected to be
declining quite rapidly and progressing to ESRD.

Oh the contrary, patients who have
recei ved Replagal have not progressed to end stage
renal disease. Thus, Replagal delays the tine to
progression to end stage renal disease in these
patients.

The effects in the heart have been quit
consistent in multiple different patient populations
and nultiple different studies. Repl agal clearly
reduces left ventricular mass in these patients and
i nproves carduction (phonetic) system function based
on narrow ng of the QRS conpl ex duration.

W have not surprisingly concomtant
nmetabolic inprovenents in these patient popul ations,
and as | discussed, the safety profile of Replagal in
clinical studies and in post mar keting safety
survei |l  ance has been excel |l ent.

Thus, the benefits of therapy wth
Repl agal overwhel mngly outweigh any risks associated

with therapy, and this benefit-risk profile strongly
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supports approval of Replagal in the United States at
this tine.

Thank you.

DR KI RBY: That concludes the fornal
presentations from TKT this norning. W [ook forward
to answering any questions you nmay have either now or
later in the session.

Thank you for your attention.

CHAI RVAN ACKI: At this tine the commttee

can address questions to the sponsor.

Dr. Bari soni . Please turn on your
m cr ophone.

DR BARI SONI : I have a few questions on
t he pat hol ogy. First of all, the nesangial w dening

that you show us is quite mld, and I wanted to know
how you quantified the lesion when it increased and
when it decreased after the treatnment with Repl agal

DR SCHUETZ: The question is how is
mesangi al wi deni ng quantified?

DR BARI SONI: Yes.

DR SCHUETZ: Each gl onmerul us was assessed

as falling into one of four nmutually exclusive
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categories, either wth nornal architecture wth
mesangi al w dening, which required a diffuse increase
in the nesangial matrix. That was the definition that
was utilized in order to categorize gloneruli into
that category wth segnental sclerosis or wth
obsol escence.

So each i ndi vi dual gl oner ul us was
categorized as either with nesangi al w dening or not,
wi th sonet hing el se.

DR BARI SON : The reason why |'m asking
t hough is because the nesangial wdening is very mld
conpared to what we will see in other diseases, and |
was wondering how this mld nesangial w dening can
i nfl uence the renal function.

CHAl RVAN ACKI @ Dr. Hunsi cker.

DR HUNSI CKER Along this sane line, |
want to address the issue of a correlation wth
function because it has been suggested that the
changes in pathology mght serve as a surrogate, and
that mght be useful because the changes in function
correlate with or at least the structure correlates

with function.
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I'd like to point out that the change in

that we were shown was a decrease in the

glonmeruli that are classified as having

widening in the patients that were treated.

major difference is this difference in
wi deni ng.
| then went back to your briefing bookl et

whi ch

correlation between the degree of

wi dening and function, and | saw no very

convincing rel ationship there.

be correlati on between total

That
the total

what ever,

changes in

ei t her
change

functi on,

chal | enge,

202/797-2525

is to say if you | ose gl onerul

gr oup.

in structure

Now, it would be expected that there would

structure and function.
either totally in

obsol escence or wth focal sclerosis or

you woul d expect that to be associated with

function, but those weren't changed in

The real critical issue is whether this

is associated with a change in

and | see no convincing evidence for that.

I also would like to add to that

I suppose, to you the question of
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interstitial changes. M/ recollection is that there
were not many differences in interstitial changes, and
it is well recognized that the best correlate wth
function is actually the state of the interstitium
rather than the state of the gloneruli.

DR SCHUETZ: | have two comments on the
first part of that question. Firstly, the changes in
ki dney pat hol ogy were driven by not only a decrease in
the fraction of gloneruli wth nmesangial w dening, but
also an increase in the fraction of glomeruli that
wer e consi dered nornal .

So those two changes, that was really the
critical change.

You're referring to this figure from our
briefing bookl et which is, I t hi nk, quite a
conplicated figure, but | think is consistent with our
interpretation of the data, and I think that you can
see fromthis figure which correlates the fraction of
glomeruli with nesangial widening with GFR in these
patients that there's really alnost a classic
boonerang type curve.

That IS, having a glonmerulus wth
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wth either nornal

renal function or severely conprom sed renal function

So that as patients begin to |os

e GFR, the fraction

of glonmeruli wth mnesangial wdening increases, but

then at sonme point, perhaps in

these glonmeruli then Dbecone ¢

this level of GFR

| omerul i t hat are

sclerotic and obsol escent. Thus, as GR falls

further, there's a decrease in the fraction of

glomeruli wth nesangial w deni
direction on the graph, consistent
these gloneruli to gloneruli wt
nmesangi al wi deni ng.

And the data that

ng going in this
wi th progression of

h obsol escence and

I showed earlier

suggests that the highest fraction of gloneruli wth

sclerosis and obsol escence occur at very |ow GFRs not

surprisingly.

DR HUNSI CKER: Vel |, I  must confess

that's a very creative explanation
true, but the wunderlying fact i

correlate the fraction of glomer

and it may even be
s that you cannot

uli wth nesangi al

wi dening with function, and that was the assertion.

DR SCHUETZ: No, |'m sorry. I did not
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nmean to assert that. The correlation was between the
fraction of glonmeruli that were normal and the
fraction of gloneruli with sclerosis and obsol escence.
And | agree wth vyou. | find this correlation
fascinating in ternms of | find this scatter plot
fascinating in terns of the pathol ogical regression of
di sease. It is not ny intention to be creative.
Clearly there is no correlation, as it were, in this
data, but | think these data are consistent with the
progression of disease.

DR HUNSI CKER: And rel ation of
interstitial changes and whether there were any
differences in interstitial changes?

DR. SCHUETZ: W did not see any
differences in interstitial changes.

CHAl RVAN ACKI :  Dr. Jennette.

DR JENNETTE: Several questions. The
first concern, a <couple of paraneters of rena
dysfunction that were nentioned in the introduction,
but not nentioned as being evaluated in outcones.
There was a nention that there are renal tubular

defects that occur in these patients, and | wonder if
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you noni tored those and saw any changes.

And there was also nentioned that a
substantial nunber of patients, especially those at
this stage of disease who have proteinuria. So did
you nonitor proteinuria as a neasure of changes in
function or dysfunction?

DR SCHUETZ: So the question is: what
are the effects of Replagal on neasurenents of tubular
function? And second, what are the effect of
proteinuria?

Regarding the first part of that question,
| have a two part answer. The first part is we did
not rigorously study concentrating defects in this
patient population. So we did not, in fact, do water
deprivation tests sa a part of the study. So we
didn't study that.

Al t hough we have seen a decline in urine
sedi nent @GB3 content, it's unclear what the functional
significance of that is, but we've seen a decline
whi ch represents decreased in GB3 tubular epithelial
cells.

In ternms of proteinuria, these patients
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have an incredibly broad range of proteinuria. I
believe the range at baseline in the 003 study was
sonething like 200 mlligrans to alnost ten grans per
24 hour.

So because the variability was so great in
the patient popul ation, we have not seen any
differences in proteinuria. However, we have foll owed
a nunber of individual patients over tine, and this
graph sinply shows an individual patient in these
studies followed over two years who had a relatively
low level of proteinuria, although still abnormal at
350 grans of total protein for 24 hours and a little
over 200 grans of mcroal bumn over 24 hours, and over
the one to two years of therapy this patient had a
progressive decline in proteinuria. Again, this is
just one patient, but we have seen that effect in
multiple patients and in several studies, gut we've
seen no effect in the popul ation as a whol e.

| think this reflects the broad range of
proteinuria in these patients.

DR JENNETTE: And one final question

Again, in the introduction the point was made that the
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prime nover in this process is the accumul ation of the
Substrate within cells, but you nentioned only in
passi ng observations about the bulk of lipid before
and after treatnent. Could you comment further on
your concl usi ons about whether or not there was a real
reduction in the anount of substrate in cells?

DR SCHUETZ: Sure. W |ooked at a nunber
of different cell types in this study. Ve studi ed
vascul ar endothelial <cells in the interstitium and
gquantified that based on a sem-quantitative zero to
three scale. Patients random zed to Replagal had a
significant decline in GB3 content in vascular
endothelial cells, and patients random zed to placebo
had a slight increase, and that difference was
significant, denonstrating a decline in vascular
endot helial cells.

W also studied capillary endothelial
cells in the glonerulus, and in terns of the effect on
the capillary endothelial cells in the glomerulus, the
results were quite simlar, and that was also
guantified on a zero to three scale and patients

random zed to Replagal had a significant decline --
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this is the wong slide -- had a significant decline
in glomerular endocapillary GB3 deposition. Patients
who had received Replagal had a score of 1.2 at
baseline, which declined to 0.5; no change in the
pl acebo popul ation, which was significant.

So in terns of the effect of Replagal on
interstitial and glonmerular or capillary endothelial
cells @B3 content, Replagal significantly reduced
t hose inclusions as well.

DR JENNETTE: What about podocytes?

DR SCHUETZ: VW did not see in the
popul ation a significant inprovenent in podocyte GB3
content, although we've seen sone qualitative
di ff erences. There were no quantitative differences
that were significant.

CHAl RVAN ACKI @ Dr. Barisoni.

DR BARISONI: In the picture in the slide
nunber 51, you said that the renal function is tabled
and there is a delay in progression, and also there is
an i nprovenent in renal pathol ogy.

However, in slide 48, you show that there

is an increase in focal segnented sclerosis after six
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months of treatnent, and focal segnented sclerosis is
part of progression, of chronic progression of renal
di sease, nunber one.

And nunber two, | want to know whet her you
correl ated the anmount of segnmented sclerosis with the
anount of proteinuria.

DR SCHUETZ: In terns of the second part
of your question, we did not do that correlation. The
data to which you refer is here. | think these are
the data. There was a slight increase in the fraction
of gloneruli with segnmental sclerosis in the treated
popul ation, but | think this sinply tells us that
there are sone aspects of nesangial w dening that are
not reversible and that there are sone aspects of the
kidney pathology of this disease that are not
reversi bl e.

And | think segnental sclerosis and
certainly gloneruli obsolescence are two conponents
that are not going to be reversible.

CHAl RVAN ACKI ;' Dr. Sanpson.

DR SAMPSON: | actually wanted to follow
up a question of Dr. Hunsicker's, and that is: did
S A G CORP.
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you do any graphics of the -- you have data on change
in fraction of normal glonmeruli over six nonths. Do
you have graphs of those versus change in GFR that we
could see a correlation in that?

DR SCHUETZ: Yes, we do.

| wll also add that the correlation of
GFR wi th ki dney pathol ogy at week 24 was quite simlar
to baseline. That is, there was no |linear correlation
of the fraction of glomeruli that were normal, and a
negative linear correlation of the fraction of
gloneruli wth segnental sclerosis.

And you're asking for the correlation of
the change in GFR with the change --

DR SAMPSON: In the percentage.

DR SCHUETZ: -- in these neasurenents of
ki dney pathology, and we have that for our treated
patient population, and those show that the change in
the fraction of normal gloneruli is consistent with
what you woul d expect. That is, there is a positive
correlation, nanmely, an increase in the fraction of
nor mal gl oner ul i S associ at ed with positive

i nprovenents in GFR
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And for nesangial widening, it's just the
opposite. There is a negative correlation. That is -
- | need the slide with the two correlations, please,
the two correlations on the sane slide -- there is a
negative correlation. That is negative changes in the
fraction of glonmeruli wth nmesangial wdening are
associated with inprovenents in GFR

This is a very conplicated slide, and the
correlations are not quite so statistically conpelling
because the n's are a little bit |lower here, but you
can see that this slide is divided into the change in
the fraction of gloneruli that were normal and the
change in the fraction of gloneruli wth nesangial
wi deni ng.

So the axis here is zero right here and
zero here. So, again, the slope is positive for the
change of normal gloneruli wth the change in GFR  So
positive, normal, positive GFR

And in ternms of nesangial wi deni ng,
exactly the opposite, that is, a negative correlation
is seen, a negative slope is seen so that |ower

fractions  of gl oner ul i with nesangi al wi deni ng
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correlate with better GFR and vice versa.

DR SAMPSON: Is there a P value for the
percentage normal for that correlation? It |ooks |like
it mght be insignificant because --

DR SCHUETZ: It is not significant for
t he change of normal, but for nesangial w dening the P
val ue is .06.

DR SAMPSON: the other question | had is
just perhaps a much nore sinple one, but at baseline
in Replagal the percentage is right around 40 percent.
In placebo, it's 60 percent. Are those significantly
different? They look quite different beyond what one
m ght expect by chance, but | think --

DR SCHUETZ: Those are standard error.
The bars are standard error.

DR SAMPSON: In conparing the baseline,
woul d you have a --

DR SCHUETZ: They are not significantly
different. Also I'd add that all of the anal yses were
ANCOVA that utilized the baseline value as the only
covari at e.

DR SAWMPSON: Thank you.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

81

CHAI RVAN ACKI : Dr. Wol f.

DR WOOLF: I'd like to return to the
proteinuria for a nonent. | realize with such a broad
range that it will be inpossible to show significant

differences in the nean levels, but surely you can
show us the percent changes from baseline or the
direction of change from baseline anong the patients
who were treated

DR SCHUETZ: VW | ooked at that. The
percentage changes are really -- the nmean percent
change is kind of all over the map because we had so
many patients wth nephrotic range proteinuria. So we
had patients who varied over the study between three,
four, five, eight grans of protein. So we didn't see
anything in the nmean percent changes either.

DR WOOLF: How about conparing the
changes versus the baseline? Wat you're saying is --

DR SCHUETZ: The changes versus --

DR WOOLF: If the baseline were mild
proteinuria to begin with, then perhaps you m ght see
a better change, percent change.

DR SCHUETZ: W haven't done that.
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CHAI RVAN AXKI :  Dr. G ady.

DR GRADY: |I'mjust trying to get ny data
clear here. As far as | can tell here, you have three
random zed trials, right? That's 003, 005, and 010.

DR SCHUETZ: Yes.

DR GRADY: And they contain 26, 15, and
80 patients.

DR SCHUETZ: Yes.

DR CGRADY: So really a lot of the data is
comng from this trial 010, which is conpleted but
you're not presenting; is that right?

DR SCHUETZ: W only unblinded that study
about six weeks ago. The only result | presented from
that is the effect on GFR | haven't presented any
other data fromthat study.

DR GRADY: Right, and that's another
thing that bothers ne a big, is you seemto have sort
of selected things to present. So I'mtrying to also
get clear changes in creatinine clearance and GFR, and
you presented both of those for study 003, in which
there was a statistically significant or close to it

anyway i nprovenent in creatinine clearance, but not in
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Don't you have those simlar results from
005 that you could present to wus? Those are, you
know, to sonme extent the main outcone of your
research.

DR SCHUETZ: The results from study 005
were quite consistent with the results from 003, but
the patients in the 005 study had really very nornal
renal function at baseline, and there were only 15
patients in that study. So that individual study did
not show a difference.

DR GRADY: And what about creatinine
cl earance from 010?

DR SCHUETZ: | don't have that data.

DR GRADY: So you have the GFR but not
creatinine cl earance?

DR SCHUETZ: Yes, the GFR was the prinmary
endpoi nt .

CHAl RVAN ACKI @ Dr. Barisoni.

DR BARI SONI : I have a question on the
mechani sm How do you think the Replagal works on the

regression of nesangial w dening or other pathologic
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findi ngs?
DR SCHUETZ: That's an interesting
guesti on. | think that whatever precipitates the

cascade of events, at the nesangial w dening stage,

that cascade can be interrupted. 1In terns of what the
preci se mechanismis, | assune it has sonething to do
with GB3, but I'm not certain what the nechani sm of
this progression is. So it's interesting to

specul ate, but I'mjust not sure on what the mechani sm
by whi ch Repl agal inproves renal pathol ogy.
CHAl RVAN ACKI @ Dr. Hunsi cker?
DR HUNSI CKER: | have an opinion about
the creatinine business, which | wll express, but I
al so have a question, and | don't want the question to
get lost as | express the opinion. So let ne put the
question first. The question actually has to do with
t he establishnent of dose in your dose response study.
It has been noted that the dose that you're using is
not the dose that was tested in the dose response
st udy. In fact, you could argue that the dose m ght
not be enough because the anount of change that you

see is possibly less than you m ght have seen had you
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had a hi gher dose.

So the issue of selection of dose is a
maj or issue here because that is one of the things
that we have to know going into this. |Is the dose the
correct dose? | don't want to | ose that.

| want to speak to the issue of creatinine
clearances in the | guess it was 003. | don't keep
the nunbers straight, but the study that is really the
critical study where there was a difference -- yeah,
003 -- in creatinine clearance.

It has been pointed out by the FDA that
there is an anomaly here in that there was a
subst anti al di fference bet ween t he creatinine
clearances in the last tw weeks, two successive
weeks, which are biologically inplausible, and there
has been a response to that in terns of selection of
certain values that should be wused and certain
excl uded.

There are several issues to be nade or
several points to be made with respect to all of this
creatini ne business. The first is that the state of

the art in the United States right now is to use

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

86

either serum creatinine or transform serum creatinine
rather than to wuse creatinine clearances because
actually doing creatinine clearances adds nore noise
to the study than it does information.

Now, this is particularly true when you're
tal king about sequential creatinines or neasurenents
within a certain patient. The point of the clearance,
that is, neasuring the wurinary excretion, 1is to
correct for differences in patient size, sonething
that's not Ilikely to have been striking over the
period of tinme in the study.

So you get greater precision wthout
losing nmuch accuracy by looking at the serum
creatini ne changes thensel ves over tine.

The serum creatinine changes which are
really primary data -- they are not cal cul ated data --
were not significantly different between the two
groups at any of the tine points.

The issue of renoval of inplausible
creatinine clearances has been addressed previously by
the MDRD study, which |ooked at nunerous algorithns

for being able to renove outlying creatinine
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cl earances, and none of them were found to be
statistically robust.

So I think that the sum of this is that
the renoval of those values is suspect. There is an
unexpl ai nabl e biological fall between the |ast week,
and when you look at the serum creatinines which are
primary data, they do not support the idea that there
was a substantial change or a difference in the anount
of change in renal function between the two groups.

Now, that | said was a statenent. You
are, of course, free to respond to it, but |I do want
to hear about the choice of dose.

DR SCHUETZ: Let nme just very briefly
address the algorithmthat was used for the creatinine
cl earance over and under collections in this study for
your reference.

The nephrol ogists institute an operational
definition, which was that over and under collections
would be defined by a greater than 35 percent
di fference between the nean total urine creatinine of
a suspected over or under collection conpared to the

other five creatinine clearances that were perforned
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in the study for that patient.

The two clearances of question in these
two patients at week 24 who for the other five
creatinine clearance neasurenents during the study had
a level of urine creatinine in their 24 hour urine of
17.6 mlligrans per kilo of body weight and 25
mlligrans per kilo of body weight, respectively, and
in the two collections in question for this patient,
it was 11 mlligrans per kilo, and for this patient,
12.9 mlligrans per kilo. So this was clearly a half
collection in this patient.

So that was the definition, and |
certainly agree with FDA that these two collections
reveal physiologically inplausible results.

The second part of your question was the
question about using transfornmed serum creatinines in
this study and those results are shown on this slide.

Using the six variable NMDRD equation, we estinated
GFR based on the serum creatinine in these patients,
and we saw, | think, quite consistent results with the
results of both GFR and creatini ne cl earance.

Baseline G-FR by MRD in the Replagal
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patients, 96, for a slight decline over the six nonth
period, and a nmuch larger decline in the placebo
popul ation with P equals .098 for the conpari son based
on the transfornmed serum creatini nes.

The third part of your question was the
question of dose. W nentioned that in our Phase |
study we did a dose escal ati on study, and subsequently
we chose a higher dose than the highest dose used in
t hat Phase | study.

One of the results of the Phase | study
that we used in part to help determne our selection
of dose was that we discovered that progressively
i ncreasing the higher doses, there was a progressively
| ower fraction of dose delivered to the liver. Those
data are shown on this slide, which estinmates based on
75 kil ogram patient the anmount of the dose present in
the liver at the five different doses we tested in the
Phase | study, and from those data we constructed this
curve, and at the highest dose approximately 15
percent or so of the adm ni stered doses were recovered
inthe liver.

W know that the liver is not an organ
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that is involved in this disease. So our thinking
here was that we wanted to maxim ze biodistribution
away from the liver, and that's what went into our
thinking of selecting the dose at .2 based on
extrapolating this curve. W estimate that ten
percent or so of the dose or |ess perhaps would be
delivered to the liver, and that in part went into our
dose sel ection thinking.

W al so based on dose selection on rodent
bi odistribution data, GB3 clearance in the knockout
mouse and sone inherited pharnmacokinetic studies that
we did, but at the end of the day, the dose that we
studied of .2 mlligrans per kilo has effects on renal
function and renal pathology and has clear effects on
t he cardi onyopat hy of this disease.

And in addition, that dose, in part also
based on our Phase | study, has been denonstrated to
be quite safe. So .2 is the dose that we've studied
in our studies, and the data that |'ve shown you today
suggests that that dose is not only quite safe, but
has strong evidence of efficacy.

CHAl RVAN AKX : Dr. Sanpson. ["m sorry.
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Dr. Flem ng.

DR FLEM NG Thank you.

I'd like to have you show a few of the
slides that you showed during your presentation as |'d
like to explore just briefly sonme of the conclusions
that you had raised in slide 69. So could you go to
slide 53 first?

As you do, one of the conclusions on slide
69 was the reduction in LV mass that is clainmed to
have been established. In slide 53 it's interesting
that there seens to be a baseline inbalance where the
pl acebo patients had an on average | ower LV nass.

Isn't it true, however, that in this
sanple size of eight versus seven you' ve left a
patient out in the placebo -- can | finish please? --
where that patient had at baseline 457 grans, dropping
to 395 grans at 13 weeks, and you prinmary specified
analysis was a |ast observation carried forward?
Where if you, in fact, followed your previous protocol
specified analysis and put that patient back into the
anal ysis, we would see conparable |evels at baseline

and nonsignificant differences in LV.
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s what |'m saying accurate or inaccurate?

DR SCHUETZ: Yes, that's accurate.

DR FLEM NG Ckay. Could I go to the
second? Could you go to slide --

DR SCHUETZ: Could | just add one part to

DR FLEM NG  Sure, sure.

DR SCHUETZ: The inputation technique was
for the primary endpoint in that study. So it's not
quite as clear as you stated, but it is accurate that
one patient because of claustrophobia did not have a
week 24 MRl in the placebo population, and if you do
| ast observation carried forward to that patient, the
results are not significant.

DR FLEM NG If we could go to slide 34,
a second of your conclusions on slide 69 was that the
stabilization of renal function had been established,
and we had seen on slides 36 and seven that GFR in 003
and 010 weren't significantly affected.

On slide 34 what we see here is over the
period of the random zed conparison no changes over

time in the intervention group. In the placebo the
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FDA in their briefing docunent on page 10 provides the
overall creatinine clearance conponents for weeks
zero, nine, 17, 23, and 24.

Now, your slide here indicates that on the
pl acebo there's a |inear decline. The FDA docunent
indicates that the week 23 value was not very
different fromthe week zero, and then there was this
very interesting biological effect where all of a

sudden from week 23 to 24 you had a substantial

decl i ne.

|s the FDA docunent inaccurate here? Is
it, in fact, truly a linear decline as your slide
i ndi cat es?

DR. SCHUETZ: The data that we've
presented, the data as presented both in FDA s
briefing booklet and in our briefing book, the data

are the data.

DR FLEM NG Well, | guess ny fundanental
guestion, because | know the Chair wants to keep us
nmoving, and | have two nore question: is the data

accurate in the FDA docunent that indicates it's not a

| i near decline?
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DR SCHUETZ: | do not believe those data
are accurate.

DR FLEM NG xay.

DR SCHUETZ: And the reason is there are
two reasons. Presented on this slide are the FDA' s
presentation of the raw data as presented in their
briefing booklet and the data as we have presented
them There are several differences between these two
present ati ons.

Firstly, the FDA analysis includes the two
cl ear under collections that we discussed.

Secondly, the n's at this tine point and
this time point are different. So that these two
means are not directly conparable. There are 11
patients here and 11 patients here, but they're not
the sane 11 patients.

So what we have done is used |ast
observation carried forward to normalize the n's at
each tine point so that the neans are directly
conpar abl e.

In addition, patients had two creatinine

cl earance sanples perforned at baseline, and the
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analysis was to have included the nean of those two
basel i nes. FDA has selected one of those two
baselines to wuse the baseline value in order to
present this analysis.

The mean baseline, so this is 12 patients,
12, 12, and 13, suggest a progressive decline in renal
function over that tinme period.

DR FLEM NG So your re-analysis is the
solid line?

DR SCHUETZ: Yes.

DR FLEM NG  Wich then actually doesn't
show the sanme magni tude of decline that your previous
slide showed. This shows a nmagnitude of decline of
about 12.

DR SCHUETZ: That's correct.

DR SAMPSON: Tom can | just ask one
qui ck question? M ne was about the baseline for
pl acebo there. The FDA doesn't point out, but there
are two baselines for pl acebo and creatinine
cl earance, and the second one is substantially higher
than the first, leading to a higher average.

| can't tell how you conputed the average,
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but that also leads to the appearance of the downward
slope in the placebo, whereas if you just use the
first basel i ne, you certainly don't get t hat
appear ance.

| was wondering if you could say just a
l[ittle bit about this second baseline value of 129.7,
whi ch seens also biologically quite different fromthe
first baseline value of 107 for the placebo.

DR SCHUETZ: Yes. The two individual
baseline neans -- let ne just answer one part of your
guestion there. W calculated the nean creatinine
clearance for each patient, and then used that to
calcul ate the neans for the baseline one and baseline
two because the n's are not the sane at baseline one
and basel i ne two. So you can't |look at the neans of
those two and cal cul ate a nean.

In ternms of the differences in creatinine
cl earance between the baseline one and baseline two,
those are the data. None of those creatinine
clearances fell into the category of potential over or
under col |l ections.

DR FLEM NG Could we go to your slide
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4372

Havi ng served on the Cardiorenal Advisory
Commttee, we have on a nunber of occasions talked
about evaluations for end stage renal disease, and
often we're |ooking at thousands of patients followed
for a long tine. So it's fascinating to see a
conclusion that we've del ayed end stage renal disease
when we' ve seen one event.

Can you explain exactly how you generated
this yellow curve, which seens to suggest if you
follow a cohort fromage zero out to 50 there would be
no end stage renal disease?

Met hodol ogically, how did you generate
that yell ow curve?

DR SCHUETZ: The one event to which you
refer occurred in a patient random zed to pl acebo.

DR FLEM NG Correct. That's what |
understand from your next slide, but on this slide how
di d you net hodol ogi cally generate that curve?

DR SCHUETZ: These are the ages of the
patients currently in the set of studies three, six,

and 11. So this essentially -- and none of those
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patients have progressed to ESRD in that study. So
this sinmply is a reflection of the top age in that
study at the current tine.

DR FLEM NG But is the lower curve in
essence a Kapl an- Mei er curve?

DR SCHUETZ: |In essence, yes.

DR FLEM NG And are you intending the
upper curve to be a Kaplan-Meier curve, Wwhich
typically would be generated when you follow if it's
fromtinme zero a cohort of people from age zero? |
mean nethodologically how are you generating that
yel | ow curve?

DR SCHUETZ: This vyellow curve, well,
yes, | agree with your point in terns of, you know,
that you're making -- this is not intended to be a
time to event necessarily because these patients --

DR FLEM NG But it seens to suggest that
there is evidence to indicate that there would be no

progression to end stage renal disease over 50 years

based on, | assunme, data that you have.
DR SCHUETZ: No, this is -- no. That's
the patient at our latest follow up. That's our
SA G CORP.
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| at est . That's the oldest patient in that study.
Per haps | could ask Dr. Kat hl een  Lanborn, a
statistician who is with us, if she can hel p.

DR FLEM NG Briefly, briefly, but only
i f she can nethodol ogically explain that curve.

DR LAVBORN: The answer is there is no
met hodol ogi ¢ justification. That's really just a
target to say we don't have any events in this. I
think if you really want to ask for the nethodol ogi cal
issue, it's on the slide that followed this.

So, yes, | would ignore the yell ow

DR FLEM NG Al right. thank you.

DR LAMBORN: That's sinply saying that no
events occurred, but it is certainly not a Kaplan-
Mei er.

DR FLEM NG Could we then finally go to
slide 60?

It is of interest that this study
evaluated a nyriad of what | would call true clinical

endpoints, including a primary endpoint, which just

editorially in 15 years on nunerous advisory
commttees, | guess you see sonething new all the
S A G CORP.
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time, but |'ve never seen a sponsor not present even

the primary endpoint data, which | think was pain i

your bi ggest study 003.

n

The one quality, the one clinical endpoint

pi ece of information you did present here though is i

n

the top of this slide on weight gain. |If | understand

t hough, you did collect weight gain information i
005. It went in the opposite direction where ther
was nore weight gain, 1.3 kilogranms versus
kil ograns, which you didn't nention.

And is it true in this study that ther
was an excess of steroid use, eight versus two, nor

steroid use on active therapy?

n

e

T

e

e

Could steroid use have had any influence

on this? Do you have any thoughts about this?

DR SCHUETZ: Yes, you're correct. 1In the

five study we did not see a difference in weight.

DR FLEM NG Wll, in fact, just to be

specific because these are snmall studies, so we | ook

at estimates. W're looking at a .3 of a kilogram

difference in the favorable direction. It's a

kilogramdirection in the opposite direction.
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So, yes, it's true we didn't see
statistically, but from an estimate perspective, it
seens those data are as interesting as these, and in
this setting, is there any thought that it's even
pl ausi bl e steroid use could affect weight?

DR SCHUETZ: You're referring to the use
of steroids as prophylaxis for infusion reactions in
sone patients in the treatnment group

DR FLEM NG In eight, which was a | arge
fraction of them

DR SCHUETZ: W did a subset analysis of
those eight patients, and actually if you conpare
those eight patients to the six patients who did not
receive steroids, the eight patients actually gained
| ess wei ght than those --

DR FLEM NG Vell, | don't want to
conpare those two against each other. They're in the
sane treatnment arm and there could be selective use
of steroids. I would like to conpare them to a
control

So the fundanmental question is: is there

any plausibility that steroid use could influence
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wei ght gai n?

DR SCHUETZ: The steroid use did not
drive weight gain in these patients. The weight gain
was driven by the non-steroid use patients., and |
think that | would also just add these patients took a
dose of corticosteroids every other week, which |
don't believe would likely have a netabolic effect to
cause weight gain in these patients.

DR FLEM NG So you have no explanation
then for the inconsistency in the two trials.

DR SCHUETZ: | don't.

CHAl RVAN  AXKI : Dr. Sanmpson? Dr.
Jennette.

DR JENNETTE: Back to the issue of the
opti mnum dose, your data on plasma GB3 |evels indicated
that there wasn't a return to normal, which would be
absence in a significant nunber of the patients who
received the agent. Do you think that's an indication
that there mght be a nore efficaci ous higher dose?

DR SCHUETZ: I don't know. You're
correct in that our declines in plasna GB3 levels --

you know, patients did not get down to, you know, zero
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or two, et cetera.

But as | nentioned earlier, plasma GB3 is
an incredibly mnor of total body GB3. It's one
percent or less of total body GB3 content, and | think
it's fair to say that the effects of any therapy on
plasma GB3 levels is -- the consequences of that, |
think, are unknown, and you know, | would also add
that although the pH optinum of the enzyne is at
| ysosomal pH is 4.5 or so, the activity at plasnma pH
is not zero. It's a couple of percent, and conplete
normal i zation of plasma GB3 may sinply reflect in situ
hydrolysis of GB3 in the plasma. So | think that's an
equal Il y pl ausi bl e argunent .

So | think that your sedinent GB3 data, in
fact, denonstrate that Replagal gets out of the bl ood
stream crosses the endothelial cell barrier, and gets
to epithelial cells.

So, | mean, the data are the data. I
don't know whether a higher dose woul d decrease plasnma
@GB3 | evel s nore.

DR JENNETTE: Conceptual Iy, where do you

think the plasnma (B3 is comng fronf
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In ny perspective, it is evidence that
sone cells sonewhere have been overwhelned by their
content of GB3 and it has spilled into the plasma. It
would see if that is, in fact, the case, that it would
be a surrogate marker of the status of accumul ation of
the GBB3 within cells.

What's your --

DR SCHUETZ: Wthin those cells, yes.

DR JENNETTE: And as such, don't you
think that would be a paraneter that would be Ilikely
to be a marker for the efficacy of treatnent?

DR SCHUETZ: Vell, as | nentioned, 1'd
just like to show one slide here, which is that plasma
@GB3 levels don't correlate very well wth rena
function as neasured by GFR, but | would al so add that
in terns of the part of your question that asks for
specul ation regarding the cell type of origin of
plasma (B3, it's really unknown, but the | think nost
cormonly proffered hypothesis is that plasma GB3
probably originates in vascular endothelial cells
t hr oughout the body.

CHAl RVAN  AKKI - W' ll take only two
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guestions nore because we have all afternoon to ask
nmore questions. W're heading for a break.

Next, Dr. Hunsicker.

DR HUNSI CKER: | hope 1'll nmake this
qui ck.

To follow up on the serum creatinine
busi ness or the creatinine clearance business, it has
cone clear to ne now that sonme of the difference
bet ween you and the FDA is related to the m ssing data
and various peopl e not having had studi es done.

One way to get ar ound this
nmet hodol ogically is actually to look at a m xed nodel
anal ysis of slopes, of either creatinine or inverse
creatinine or creatinine clearance or sonething which
woul d resolve or renove the problens or deal with the
probl ens of m ssing data.

Were anything done along this line
actually to |l ook at the slopes over tine?

DR SCHUETZ: W haven't done the anal ysis
that you just descri bed.

CHAI RVAN ACKI @ Dr. Fol | man.

DR FOLLNAN: You had a fairly striking
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slide, nunber 41, which conpared creatinine clearance
in your trial participants who were on the study
conmpound agai nst historical controls. That's the one.

Wen | look at that and I'm rem nded of
the slide you showed earlier which showed, you know, a
plateau in creatinine clearance or renal function for
a long period of tine followed by a precipitous drop-
off, I look at that and | think, well, it could well
be that the historical controls are sort of farther
along as a group on that curve you showed earlier and
hence, you know, slopes are nore steep and the
patients in these trials are somewhat earlier in this
process, and so the two groups aren't conparabl e.

And the reason for the large difference
there, which is certainly, you know, interesting and
profound, is because the two groups are really not
t hat conpar abl e. So to what extent or what anal yses
have you done to look at that, whether they are
conpar abl e or not?

DR SCHUETZ: Well, the principal analysis
that we've done on that is age. W know that age is

probably the nost inportant risk factor, if you wll,
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for progression to end stage renal disease and
progression of the nephropathy. This is a progressive
di sease, and older patients are clearly worse than
younger patients in sort of all aspects of the disease
t hat have been studi ed essentially.

And inportantly, the nean age of these
patients in this set, which is the 84 patients that
Dr. Thadhani described, is about 35 years old or so,
and the nmean age of these patients are about a little
over 34 years ol d.

So | think based on that these patients
are really quite conparable. "Il point out that the
top of this line, which is the nbst conservative
estimate of this decline are the 8.3 nLs per mnute
per year, which conmes from the studies of our placebo
popul ati on.

So those patients have been selected in
simlar trials to these patients.

DR FOLLMAN.  Well, if we focus in on the
nmost conservative thing really, those patients were
j ust followed for Si X nont hs, and you are

extrapol ating out there for nearly three years.
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And that earlier slide that | renenber
shows that it plateaued for a while, followed by a
nore precipitous drop. So it's not clear that the
i near assunption nakes sense here, especially when
you're pushing it out so far.

DR SCHUETZ: I think two comments on
t hat . The inportant aspect, | think, about the
schematic curve that we showed earlier in the talk is
that patients in their early 30s and certainly
patients in their 20s generally have normal renal
function, and once they progress to their md-30s is
when accelerated loss of renal function starts to
occur.

The second part of your question in terns
of the potential linearity of this, you know, | think
the range of decline here allows for sone changes in
the slopes, but interestingly, a study perforned by
the NIH by Branton, et al, which followed patients
serially over the longest period of tine that any
patients with Fabry disease have been followed, they

had nine patients in their series who were followed

with serial serumcreatinines up to five years in that
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st udy.

And if you look at each of +the nine
patients reproduced on this graph, this is reproduced
from her paper; although there's sone variability,
many of these patients have linear declines. Here's a
patient wwth a linear decline over a couple of years;
anot her patient.

Most of these patients have relatively
I i near decl i nes, whi ch suggest t hat you can
extrapol ate slopes based on shorter tinme periods of
observation to longer periods in order to nake the
i nferences that we nmade on the first slide.

DR FOLLMAN: But this is one over serum
creatinine, and the other slide it was creatinine. So
linearity on one wouldn't inply Ilinearity on the
ot her.

DR SCHUETZ: Vell, one over serum
creatinine should have the sane effect as creatinine
cl earance since serumcreatinine is in the denom nator
of the cal culation of creatinine clearance.

CHAI RVAN ACKI: At this tine have you got

a really short question?
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DR GRADY: |"m still concerned that, you
know, study 010, which you didn't present, is the
bi ggest random zed trial to date, and you state the
primary outcone was renal function.

DR SCHUETZ: Yes.

DR GRADY: And there was absolutely no
effect there, and that's quite different from the
findings in study 003, which were the nmain ones you're
presenting us.

So I' mwondering why you think that is and
what it neans.

DR SCHUETZ: Well, we've done three short
term studi es conducted over six nonths. Two of those
studies suggested that Replagal was better than
pl acebo. One of those studies suggested that Repl agal
and pl acebo were equival ent.

So | think that what those three studies
are telling us, | think, is that in sone patient
popul ations you can see a difference in the short
term but | think long termtherapy is really required
to be able to definitively show this difference.

DR GRADY: The patients 010 had mld
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renal dysfunction?

DR SCHUETZ: Patients in the 010 study on
average had GFRs in the 80s.

CHAI RVAN ACKI: At this tinme let's take a
ten m nute break.

(Whereupon, the foregoing matter went off

the record at 10:08 a.m and went back on

the record at 10:22 a.m)

CHAl RVAN ACKI:  The next presentation wl|
be fromFDA. Dr. R eves is the nedical reviewer.

DR R EVES: Good nor ni ng. M/ nane is
Dwai ne Ri eves. I'"'m a nmedical officer within FDA s
Center for Biologics and the lead clinical reviewer
for Transkaryotic Therapi es' agal sidase alfa.

Today | will present a summary of today's
maj or observations from a review of the sponsor's
| i cense application.

Thi s slide reiterates t he pr oposed
agal si dase alfa indication and dosage. The product is
proposed for wuse as long term enzyne replacenent
therapy for patients with Fabry disease, and the

proposed dose is the sanme dose studied in all ngjor
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studies within the license application, 0.2 mlligrans
per kg IV every two weeks.

Overall reports from six clinical studies
were submtted to the license application. Thi s
includes information froma Phase | single dose study,
a study which provided pilot safety, dose selection,
and bioactivity information and information from two
controlled <clinical studies, study 003 and 005,
studi es which provide the nost notable clinical data
in the application.

The primary endpoint focus of these two
studi es was an assessnent of pain outcones for study
003 and an assessnent of certain heart biopsy findings
for study 005.

Study 003 is especially notable because
subjects conpleting this study were eligible to
recei ve agal sidase under a series of two subsequent
extensi on protocols, study 006 being the first year of
agal si dase adm nistration and study 011 being ongoi ng
addi tional years of agalsidase admnistration. Dat a
from study 011 were submtted as an interim report

foll owi ng one year of agal si dase adm ni stration.
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Consequently the series of studies, study
003, 006, and 011, provides information through
approximately two and a half years of agalsidase
exposure, and these studies provide the bulk of the
clinical data within the application.

As shown here, 26 subjects were enrolled
into study 003, while 25 and 24 of these subjects
continued on to enter the followup studies 006 and
011, respectively.

Study 014 was a noncontrolled clinical
study conducted in Germany that collected data
relating to the use of this study agent in female
subjects. Al other studies enrolled solely nen.

Al though not shown on this slide, the
sponsor has reported the recent conpletion of a third
controlled clinical study, study 010, a study focused
upon renal function outcones. These data have not
been submtted to the license application for FDA' s
review and wll not be discussed wthin this
presentation.

There were many clinical outcones assessed

in the sponsor's series of clinical studies. Rat her
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than summari zi ng each nmaj or outconme study by study our
presentation this mnorning wll focus upon those
outconmes nost pertinent to our discussion request.
These outcones include the seven itens |listed here:
pain outcones, renal function outcones, specifically
creatinine clearance and G-V, renal histopathol ogical
fi ndi ngs, certain cardi ac out cones such | eft
ventri cul ar nass, wei ght changes, the anti body
formation data, and the major safety findings.

It is especially inportant to note that
four of the outcones potentially related to efficacy,
renal functi on, r enal hi st opat hol ogy, cardi ac
outconmes, and the weight changes, represent findings
from studies that 1in the «controlled experience
generally fail to show statistically persuasive
treatnment effects in primary endpoi nt anal yses.

Wth respect to the tw controlled
st udi es, these four outcones are selected for
di scussion today from a vast nunber of secondary and
tertiary endpoints. Consequently, data from these
outcome categories should be viewed in [light of

multiplicity concerns and the limtations associated
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with the study's primary endpoint findings.

Gven these limtations, it is inportant
to note that our purpose in discussing these specific
observations today is to obtain input regarding the
clinical data that, as will be shown, are nost readily
eval uable with respect to efficacy, that is, the rena
function and histopathol ogy outcones and the cardiac
and wei ght out cones.

This slide and the next few slides
describe outconmes from study 003, a study that
provides inportant data related to all of today's
maj or di scussion topics. However, to place these
topics in perspective, it 1is important to review
study 003's design and primary endpoi nt finding.

Here the major design features of study
003 are summari zed. The study was a single center,
random zed, double blind, placebo controlled study
conducted over six nonths. Eligible subjects had to
be nen with Fabry associ at ed neuropat hi ¢ pain.

Subj ects were not required to have
inpairnment in other body systens inpacted by Fabry

di sease, such as kidney or heart disease.
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During this study subjects underwent nany
eval uations, including the recording of pain scores, a
baseline and end of study percutaneous renal biopsy,
and various cardi ac eval uati ons.

The study's primary endpoint was a
conpari son between the two study groups for changes in
a pain score while the subjects were not taking pain
medi cat i ons. There were nmany secondary and tertiary
endpoints, including the renal histopathology and
renal function outcones.

Thi s slide sumari zes st udy 003's
prospectively defined primary endpoint analytica
nmet hodol ogy. The placebo and agal si dase groups were
to have off pain nedication scores recorded at four
time points during this study, baseline and three
followup tinme points. The primary endpoint's
conpari son of the pain scores was to be statistically
analyzed with a T test conparison of the area under
the curve of pain score's change from baseline for the
four off pain nedication tine points.

There were nunerous exploratory analyses

prospectively described, including a repeated neasures
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anal ysis and anal yses of all followup tine point pain
scores, that is, while subjects were either on or off
pai n nmedi cati on and anal yses using various methods for
i mputation of m ssing data.

This slide summarizes study 003's primary
endpoint result as submtted wthin the I|icense
application. Shown in the two colums are the average
AUC values for the 14 subjects randomzed to
agal si dase and the 12 subjects random zed to pl acebo.

As you can see, the average reported
val ues for the agal sidase group were mnus 22, and for
t he pl acebo group, m nus one.

Statistical conparison of these changes
were reported as showng a P value of 0.20. As we
Wil see on the following slide, there were
considerable limtations related to evaluating and
verifying this outcone.

This slide sunmarizes two other nmajor
l[imtations of the primary endpoint data, limtations
largely related to the fact that the primry endpoint
pain scores had to have been obtained while subjects

were of f pai n nedications.
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Firstly, the source data review reveal ed
that it is inpossible to accurately verify nedication
usage at the tinme of pain score assessnents. There
were striking inconsistencies regarding nedication
usage based upon conparisons of the specific pain
score case report form pages, the nedical records,
ot her case report form pages, and subject's nedication
di ari es.

The other mgjor limtation related to the
use of a highly problematic definition of pain
medi cati on. The sponsor's definition of pai n
medi cation made a distinction anong certain types of
anal gesi cs. For exanple, certain common neuropathic
pain nedications versus analgesics nore wdely used
for other types of pain.

In essence, this definition excluded the
use of inportant anal gesics such as the nonsteroidals
and the many opiate anal gesics. Hence, a subject
could be receiving codeine for pain relief and be
regarded for the primary endpoint analysis as off pain
medi cati on.

Despite these limtations, it is useful to
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exam ne exploratory and additional analyses of the
maj or pai n outconme as shown on the next slide.

This slide summarizes the findings from
additional pain outconme analyses and exploratory
anal yses of the primary endpoint. In general, these
anal yses examned the primary endpoint outcone using
an alternative statistical nmethod, a repeated neasure
anal ysis, or analyzed the nmajor pain outcone at tine
points when subjects were either on or off pain
medi cati ons.

As noted in the text here, these anal yses
generally provided no support for a finding of
efficacy in the reduction of pain.

This slide summarizes the major findings
from study 003, primary endpoint of pain conparisons.
There are two major conclusions. Firstly, the off
pain nedication data are uninterpretable because of
the inability to verify nedication usage and a very
probl ematic definition of pain nedication.

The other major conclusion, as shown at
the bottom of this slide, 1is the finding that

expl oratory analyses of the major pain outcone, such
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as those wusing pain scores obtained regardless of
whet her subjects were on or off pain nedications also
provide no evidence for a treatnent effect.

This slide concludes our sunmary of study
003's primary endpoint finding, and now we wll nove
on to sone of the other findings starting with the
renal function outcones.

The renal function outcones from study 003
are shown on this and the next few slides. This slide
shows study 003's creatinine clearance data. The
table shows two outcones, the change in creatinine
cl earance from baseline to end of study week 24 and
the change from baseline to week 23. For agal si dase
subjects there was no change in average values from
baseline to week 24, while placebo subjects had a
decline of approximately 20 mlliliters per mnute
with a statistical conparison yielding a P value of
0. 05.

These findings nmay be contrasted to those
for the change from baseline to week 23. In this
conpari son both agal sidase and placebo subjects had

little change in average creatinine clearance val ues,
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a difference that was statistically associated with a
P val ue of 0.54.

This fairly striking difference in the two
findings may be explored by an examnation of the
serum creatinine, as well as the creatinine clearance
values as shown on the next slide. In this table
agal si dase subjects are shown to the left and placebo
subjects to the right. Under each group's heading,
one colum shows creatinine values and the other the
creatinine clearance value. An especially notable
finding is highlighted by the arrow.

As you can see, there was a fairly
striking decline in the placebo group's creatinine
cl earance value within the final week of this study,
a change that was not associated with an alteration of
the group's average serum creatinine values. Thi s
observation suggests that there nmay have been
i naccuracies within the collection of sonme placebo
subj ects' urine sanples.

This point is illustrated nore vividly on
t he next slide. Here creatinine clearance values are

showmn in a figure. The creatinine clearance is
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plotted on the Y axis against study week on the Ex
axi s.

It is inportant to note that only a
portion of this figure represents study 003 as denoted
here by the word "controlled" because nost of the
subj ects conpleting study 003 began recei vi ng
agal sidase in a subsequent series of noncontrolled
st udi es.

Additional weeks of creatinine clearance
data are also shown in this figure. The placebo group
is shown in yellow, and the agal sidase group in white.

The figure illustrates the sonewhat surprising
finding of the difference between the placebo group's
week 23 and their week 24 val ue.

The figure also highlights the placebo
group's subsequent creatinine clearance values. It is
inportant to note, however, that these post week 24
val ues were obtained while all subjects were receiving
agal si dase.

Toget her these observations suggest that
the statistical difference observed in study 003 s

creatinine clearance outcone may not be a robust
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findi ng. Notably creatinine clearance was also
evaluated in study 005, the sponsor's other control
clinical study.

However, these data are not eval uable due
to inaccuracies in the study's collection of wurine
sanples. As will be shown on the next slide, GFR data
are available fromboth controlled clinical studies.

This slide shows the GFR results for both
of the controlled studies. Study 003 findings are
shown on the first row and study 005 findi ngs shown on
the second row The colums contain average GFR
values for the agal sidase group on the left and the
pl acebo group on the right, along with the applicable
P values fromstatistical conparisons of the changes.

As you can see, in study 003, both study
groups had declines in their average G-R val ues, while
in study 005 both study groups had increases in their
val ues.

The conparison of G-R changes between the
two study groups were not statistically persuasive in
ei t her study.

In a pattern simlar to the creatinine
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cl earance data, nost subjects in study 003 had G-R
nmeasured following the end of that study at a tine
poi nt when the subjects were receiving agal sidase in a
noncontrol | ed study.

These GFR findings are shown in this
figure with GFR plotted on the Y axis and the week of
foll owup shown on the X axis. As noted previously,
study 003 findings are denoted by the word
"controlled" and the followup tine point findings
denoted by the word "noncontrolled."

The placebo group, again, is shown in
yellow, and the agal sidase group in white. Over all
three tine points were available for analysis, the
begi nning and end of study 003 and the end of study
006, study 006 accounting for a one year period of
agal si dase exposure.

As previously noted during study 003, both
groups had a decline in average GFR val ues. Duri ng
t he subsequent one year noncontrolled studies, there
was nho change in the GFR for the prior agalsidase
group while the average GFR appeared to return to

baseline for the prior placebo group.
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These changes m ght be vi ewed as
suggesting that the prior placebo group had an
i nprovenent in GFR follow ng one year of agalsidase.
However, this interpretation appears inconsistent with
the controlled clinical experience which showed that
at |least over a six nonth tinme period, the average G-R
appeared to decline despite agal sidase adm ni strati on.

It is also inportant to note that the
group receiving agalsidase in study 003 had no
i nprovenent in GFR despite a conplete year and a half
of agal si dase exposure.

This slide highlights the notable renal
function changes from the noncontrolled clinica
studies. These studies include the extension studies
followng study 003, as well s study 014, the study
exam ni ng out cones in wonen.

Overall, the duration of noncontrolled
clinical study experience ranges from six nonths to
two and a half years of agal sidase exposure. As very
briefly cited here, there were overall no remnmarkable
changes in either <creatinine clearance or GFR

out cones.
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It is inportant to denote that nost of
t hese study subjects had either normal or near nornal
renal function at baseline, and it is conceivable that
such Fabry disease patients may experience little, if
any, alteration in renal function tests over a
relatively prolonged period of tine.

Together the finding of a non-robust
i nprovenent of <creatinine clearance in study 003,
conbined with no other controlled clinical data,
suggests a beneficial treatnent effect, and the
noncontrolled clinical data generally showing no
change in renal function |eads one to propose that the
renal function data do not provide persuasive evidence
of an agal si dase treatnent effect.

Alternatively, it may be considered that
lack of deterioration in renal function over a
prolonged tine period reflects a favorable treatnent
effect. To address this consideration, the sponsor
submtted certain historical data.

The applicant's historical data are
summarized on this slide. There are three columms

within this tabular summary, the first showing the
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data source, the second the nunber of subjects
supplying data, and the third colum, the rate of
decline in either GFT or creatinine clearance. Four
rows are shown, the first showing the result of an
overall review of the published Iliterature; the
second, information from a publication by Branton that
appeared follow ng conpletion of the overall published
literature review, the third, the placebo results from
study 003; and the fourth row, the sponsor's weighted
summary of these data.

As you can see in the top row, the overall
review resulted in the collection of information from
11 subjects. The additional publication data shown in
this second row provided information from 14 subjects.

The third row shows the renal function changes for 11
pl acebo subj ects.

Fromthis information, the estimate of the
average rate of decline of renal function was
estimated at 18.7 mlliliters per mnute per year for
subjects in their late 30s. These findings contrast
to the study 003 followup clinical data show ng

little change in renal function wth agalsidase
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adm ni stration over an approximately two year period.

Not ably, the sponsor's clinical study data
010 are not included within this table.

The sponsor also noted that their review
of published reports suggested that the average age
for the onset of end stage renal disease in Fabry
disease is 38 years. This is notable in light of the
observation that nost subjects within study 003 were,
on average, approximately 35 years of age at initial
enroll ment, and since agal sidase was admnistered to
nmost of these subjects for a tine period of two years
or nore, the average age of these subjects is
approaching one at which at |east according to the
literature review, sone mght be expected to have
devel oped end stage renal disease.

However, no subject developed end stage
renal disease follow ng agal si dase exposure during the
sponsor's series of clinical studies.

Certain caveats rel at ed to t hese
historical data are especially pertinent to this
sumary. In addition to the inherent publication

bias, it is inportant to note that there are snall
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nunbers of subjects in the literature review, an n of
25, and t hese subj ects general ly differed
substantially in terns of their baseline rena
function when conpared to the subjects in the
sponsor's clinical studies.

I n general , nost subj ects in t he
literature review had profound renal inpairment at
baseline, while nost of the subjects in the clinica
studi es had normal or near normal renal function.

For exanple, of the 11 subjects from the
overall published literature review, all but three had
baseline renal functional neasurenents |ess than 70
mlliliters per mnute.

SSmlarly, all 14 subjects from the
Branton report were in chronic renal insufficiency at
baseline wth creatinines of 1.5 mlligrans per
deciliter or greater.

In contrast, wthin the sponsor's study
003, only three of the 26 subjects had chronic rena
i nsufficiency at basel i ne usi ng t he Br ant on
definition.

Consequently, the inherent bias associated
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with publication conbined with the observation that
the subjects in the publications generally had nmarked
renal inpairnment at baseline profoundly limts the
ability to nake neaningful conparisons between the
historical data and the data from the sponsor's
noncontroll ed clinical studies.

Together the data from the controlled and
noncontrolled clinical studies do not appear to
provi de substantial evidence of efficacy based upon
changes in renal function.

Next we will nove on to a summary of the
renal hi st opat hol ogy. Al'l renal histopathology data
comes from study 003. This slide shows that paired
meaning baseline and end of study sanples, were
available for 21 of the 26 enrolled subjects wth
pai red sanples mssing for two agal sidase subjects and
t hree pl acebo subjects.

The bottom of this slide shows the types
of anal yses perforned.

Renal pathology was broadly analyzed
within three major categories, tw of which were

prospectively designed, the acute |ipid damage score

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

131

or ALDS and the chronic damage score or CDS.

A third anal yti cal cat egory was
expl oratory, the standard histopathol ogy outcone. The
acute lipid damage score graded the renal slides for
the deposition of @GB3, while the chronic danmage score
graded the slides for the presence of certain chronic
pat hol ogi cal changes.

The standard hi stopat hol ogy outcone was an
analysis in which each glonmerulus was categorized as
falling into one of four possible categories. The
chroni c danmage score yielded no notable findings and
will not be summarized here. The outcones of the
acute lipd damage score and t he standard
hi st opat hol ogy are shown on the next few slides.

The ALDS outcone was a conposite score of
@GB3 deposition wthin six cellular conmpartnments, wth
zero being normal or no deposition and three being
severe deposition. A better outcone at the end of the
study would be reflected in a lower end of study ALDS
score.

Consequently, the week 24 mnus baseline

val ue woul d be negative for a favorabl e out cone.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

132

Here we see the average baseline scores
whi ch show out of a range from zero to 18 the GB3
deposition generally appeared simlar between the two
study groups, the score nine in the agal sidase group
and eight in the placebo group.

The change to week 24 was, on average,
mnus two points, suggesting inprovenent in the
agal si dase group and an average value of one in the
pl acebo group, suggesting some worsening. The
difference between these two changes did not reach
per suasi ve statistical significance.

This slide shows the six conponents of the
ALDS score with the nost notable findings highlighted
in yellow The four colums in the table represent,
firstly, the six conponents, the change from baseline
for the agal sidase and placebo groups in the second
and third colums, respectively, and the results of
statistical conparisons in the |ast colum.

The six ALDS conponents include gl onerul ar
endocapillary cells, other vascular endothelial cells,
the glomerular epithelial cells, the proximl and

distal tubular cells, and cells of the vascul ar nedi a.
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As highlighted, the conparison suggest
that the agalsidase group had statistically notable
decreases in GB3 deposition wthin those cellular
conponents of blood vessel |inings. On appreciabl e
difference was detected in the conparisons for the
ot her cellul ar conponents.

Thi s slide sunmari zes t he standard
hi st opat hol ogy out cones. St andard hi st opat hol ogy was
an exploratory analysis in which all of the gloneruli
on a slide were assigned to one of the four possible
categories as noted |here: nor mal appear ance,
nmesangi al wi deni ng, segnent al scl erosi s, or
obsol escence.

In these assessnents, the proportion of
gloneruli on each subject's renal tissue sanple that
fell into each of these four categories was determ ned
at baseline and at end of the study. The rows within
this table show the change in proportion of the four
categories on end of study sanples mnus the
proportion on baseline sanples.

For exanpl e, the agalsidase group's

average value of 0.08 for the change in proportion of
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normal gloneruli neans that the proportion of nornal
gloneruli for this group was on average eight percent
greater at the end of this study than at the begi nning
of this study.

The second and third colums show the
aver age changes in proportions of gl oner ul ar
categories for the agalsidase and placebo groups,
respectively. H ghlighted in yellow are those
out cones suggesting a beneficial effect of agal sidase.

The proportion of nor mal gl onerul i
increased in the agalsidase group, but decreased
wi thin the placebo group

Simlarly, an inprovenent in nesangia
wi dening was noted with the proportion of abnornal
gloneruli declining in the agalsidase group, while
that proportion increased in the placebo group.

There was no difference between the two
groups for the obsolescence category, while the
segnental sclerosis conparison tended to favor the
pl acebo group. As wll be subsequently noted, there
are substanti al limtations in t he standard

hi st opat hol ogy assessnent net hodol ogy, such as a |ack
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of criteria relating to the acceptability of a renal
ti ssue sanple for the assessnent.

Additionally, it is inportant to recal
that the renal hi st opat hol ogy outcones are all
secondary or exploratory endpoint findings and nust be
viewed in light of substantial multiplicity concerns.

The extent of the logistical limtations
to the histopathology observations are summarized
her e. Firstly, we nust renmenber that the rena
hi st opat hol ogy data were obtained from study 003, a
study that focused upon certain clinical outcones.
Hence far nore of the study protocol details concerned
t hese outcones than the renal histopathol ogy dat a.

The first bullet on this slide highlights
one of the major topics for discussion today, and that
concerns the clinical relevance of histopathol ogical
changes. More specific to study 003's histopathol ogy
out conmes are the subsequent points.

In general, these data were obtained wth
[imted rigor. For exanple, there were no explicit
prospectively defined «criteria for assessing the

severity of GB3 deposition or the criteria for
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categori zation of gl omer ul i in t he standard
hi st opat hol ogy assessnents. Pat hol ogi sts were not
trained in any study specific slide interpretation
processes, and there were many deficiencies in the
prospective plans related to specifics of slide
reading, such as the nunber of slides, types of
stained slides, or nunber of gloneruli within a slide
to review

Lastly, the source docunents are not
avai l able for data verification.

In addition to these limtations, it is
i mport ant to renenber t hat there were snall
alterations in renal function during study 003, and
this, conbined with the extent of mssing data from
t he r enal hi st opat hol ogy assessnents, | argely
precl udes t he ability to make i nterpretable
conpari sons between changes in renal function and
changes in renal histopathol ogy.

Nevert hel ess, the slide reviews were
conducted in a blinded manner, and the results are
not abl e. Over all the renal histopathology data

suggests agal si dase adm nistration was associated with
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di mnution of vascular endothelial GB3 deposition and
sone inprovenent in certain aspects of glonerular
architecture, but there are notable imtations in the
ability to verify these outcones.

This slide begins a review of a series of
cardi ac out cones. In general, cardiac outcones were
evaluated in all of the sponsor's clinical studies.
However, Study 005 was designed to specifically focus
upon cardiac findings, and that study is sumarized
her e.

Study 005 was simlar in design to the
other controlled clinical study in that it was a
single center, random zed, double Dblind, placebo
controlled, six nonth study. The study was unique
anong the group of <clinical studies in that it
required eligible subjects to have left wventricular
enl argenent on screeni ng echocar di ogr aphy.

The study's nost not abl e eval uati ons
i ncl uded endocar di obi opsies, which were perforned at
baseline, md and end of study, and several other
assessnents, including cardiac MR's, echocardi ography,

and el ectrocardi ogr ans.
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The primary endpoint focused upon the
cardi ac biopsy result, that being a conparison of the
change from baseline in the cardiac biopsy content of
GB3.

The primary endpoint result for study 005
is showmn here. This enrolled 15 subjects, but one of
these subjects did not have a cardiac biopsy. Shown
are the data for the 14 evaluable subjects. Thi s
tabular summary contains four colums, the first
identifying the outconme as either change from baseline
to week 13 or week 24. The second and third col ums
show the changes in GB3 content for the agal sidase and
pl acebo groups, respectively.

Statistical conparisons are shown in the
fourth col umm. As you can see, there was little
change from baseline in either of the two study groups
at either of the two followup tine points, although
the average agal si dase changes were negative nunbers
suggesting less @B3 content in the follow up biopsy
speci nens.

However , t he statistical conpari son

suggested no persuasive difference between the two
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study groups.

Sever al ot her cardiac outconmes were
evaluated in study 005, as well as the other clinica
studies. This slide notes that we will focus upon two
of these outcones, firstly, the left ventricular nmass
findings as assessed by nagnetic resonance inagi ng and
echocar di ogr aphy, and secondl y, certain
el ectrocar di ographi ¢ changes.

W will initially examne study 005, the
maj or cardi ac study, then exam ne the cardiac findings
detected wthin study 003, the study that focused upon
pai n out cones.

Finally, we will examne the data fromthe
noncontrol |l ed clinical studies.

This slide highlights study 005's findings
related to end of study changes in left ventricular
mass based upon MR assessnents. The first columm
within the table identifies the outconme with the first
row showing the results of the left ventricular nass
change in the entire 15 subject study population and
intent to treat analysis.

The second row, the left ventricular nass
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change in the subset of 14 subjects wthout m ssing
dat a.

And the third row shows the changes in
left ventricular posterior wall thickness, again, for
t he subset of subjects w thout m ssing data.

The second and third colums within this
table show the changes from baseline to end of study
for the agal sidase and placebo groups respectively,
and statistical results are shown in the |ast colum.

The difference between the intent to treat
anal ysis and the subset analysis relates to a m ssing
data point for one placebo subject. This subject had
an MRl assessnent performed at baseline and at md-
study, but did not have an end of study assessnent.

The intent to treat analysis uses a |ast
observation carried forward approach to inpute the
m ssi ng data point.

As you can see from examnation of the
first row, the intent to treat analysis suggested an
average decrease of approximately 12 grans for the
agal si dase group, while the placebo group appeared to

have an average increase of 11 grans.
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The statistical conpari son  of t hese
changes yi el ded a P val ue of 0. 10.

The second row illustrates the relatively
large inpact a single mssing data point had on the
statistical conparison between the two study groups.
As you can see, without inputation, the placebo group
had an average increase in left ventricular mass of
approximately 22 grans, and conparing the two groups
inthis analysis, results in a P value of 0.04.

The third row examnes another mneasure
that one mght expect to correlate with changes in
left ventricular mass, the change in left ventricular
posteri or wal | t hi ckness. W t hout using any
i mputation nethods, both groups generally had very
little change in wall thickness, with no statistically
not abl e di fference.

This slide shows the outconme for another
technique of left ventricular nass assessnent, the
results of echocar di ogr aphi c nmeasur es.
Echocar di ogr aphi c data were available for al
subjects. So all three outconmes shown here are intent

to treat analysis.
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The first colum shows the specific
outcome, that being mass in grans in the first row
the nmass as adjusted for body surface area or nass
index in the second row, and in the third row, the
left ventricular posterior wall thickness assessnent.

As in the other slides, the second and
third colums show the baseline to end of changes for
the agal sidase and pl acebo  groups, with the
statistical conparison in the fourth col um.

These echocardi ographic data show, on
average, mass decrease of approximately 20 grams for
the agal sidase group, while the placebo group
experienced an average increase of approximtely 22
grans. Statistical conparison of these changes
yi el ded a P val ue of 0. 26.

The mass index data show sonewhat
different results, wth both groups show ng, on
aver age, I ncreases in | eft ventricul ar nmass,
approxi mately four grans for the agal sidase group and
40 grans for the placebo group.

The statistical conpari son  of t hese

changes shows a P val ue of 0. 66.
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The echocardi ographic assessnent of |eft
ventricular wall thickness showed on average a
decrease of approximately 0.7 mllinmeters for the
agal si dase group and an increase of approxinmately one
mllimeter for the placebo group, with a statistica
conpari son yielding a P value of 0.15.

As a remnder, study 005 focused upon
cardi ac outcones, and all subjects had to have left
ventricul ar enlargenent in order to be enroll ed.

The next slide shows the left ventricular
findings from study 003, a study where subjects were
not required to have left ventricular enlargenent at
enrol | nent.

Both MRl and echocardi ographi ¢ changes for
study 003 are summari zed here. The first colum shows
the outcome MR in grams on the first row and
echocar di ographic assessnment of nmass index on the
second row. The changes from baseline to end of study
are shown in the second and third colums for the
agal si dase and pl acebo groups.

Wthin this study only baseline and end of

study assessnents were perforned. One placebo subject
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had no end of study results, and this table shows the
results for the remaining 25 subjects.

As you can see in the first row there was,
on average, an approximately four gram increase in
left wventricular mass in both groups wth no
statistically notable difference between the changes.

The echocardi ographic data shows sonewhat
different results with an average increase in left
ventricular mass of approximately 14 grams for the
agal si dase group and a decrease of approxi mately eight
grans for the placebo group, <changes that were
associated with the P value of 0.06 in the statistical
conpari son. Not ably, the echocardi ographic change
appeared to favor the placebo group.

The bullet at the bottom of the slide
notes that this pattern of changes was al so detected
when we anal yzed the subset of study 003 subjects with
evidence of left ventricular enlargenent at baseline.

This subset consisted of approximately half the
subj ects, seven in the agal sidase group and six in the
pl acebo group.

Because six nonths is a relatively short
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period of tinme in what may be a fairly slowy
progressive disease, it is useful to examne the data
obtai ned over a longer period of tine. One year of
noncontrolled data are available for review Thi s
result is shown in the next slide.

Thi s slide shows t he one year
noncontrol l ed cardiac outcone data from study 006 and
also the six mnonth data from study 014, the
noncontrolled study perfornmed anong fenmale Fabry
di sease patients.

For study 006, the first colum identifies
the MRl and echocardiographic left wventricular mnmass
changes, and for study 014, the echocardi ographic
changes.

The two study 006 outcome changes show t he
results for the change from the initiation of the
study to the one year follow up tine point. Since all
study 006 subjects had to have conpleted study 003,
the group may be divided into two portions, one, the
prior agal sidase group and the other the prior placebo
gr oup.

As you can see, the average MRl assessnent
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of left ventricular mass showed a decline for both
groups of subjects within study 006, a decrease of 22
or 28 grans. The echocardi ographic data are sonmewhat
different, showing on the average an increase in |left
ventricular mass with an increase of approxinmately
mass units in the prior agalsidase group and an
increase of approxinmately 28 mass units in the prior
pl acebo group.

At the bottom of the slide, six nonth
echocar di ographic change in left ventricular mass for
subjects in study 014 is shown to be on average a
decrease of approximately 23 mass units. Since there
are no controls for these clinical dat a, no
statistical anal yses are shown.

The other notable cardiac outconme from
t hese studies are shown on the next slide. This slide
shows anal yses of changes in QRS duration as obtained
from electrocardiograns in the two control clinica
studies. The top of the slide highlights the results
from study 005, the major cardiac study, and the
bottom of the slide highlights the finding from study

003. The study focused upon pai n out cones.
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The rows show the changes in QRS duration
from baseline to end of study in mlliseconds. The
agal sidase group is shown in one colum, and the
placebo group in the other col um, with the
statistical summary in the |ast col um.

Looking at the study 005 outcone, we see
t hat t he QRS duration decr eased on aver age
approximately 13 mlliseconds within the agalsidase
group and increased approximately five mlliseconds
within the placebo group. However, there was
considerable wvariability wthin these findings as
reflected by the P value of 0.81 for the conparison

At the bottom of the slide we see that
within study 003 the agalsidase group had an on
average decrease in (RS duration of approximately two
mlliseconds, and the placebo group had an increase of
approximately four mlliseconds, with the statistica
conpari son show ng a P val ue of 0.05.

The asterisk in the agalsidase colum
highlights an inportant consideration in interpreting
the statistical conparison of the study 003 outcone.

As noted at the bottom of this slide, one subject
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within the agal sidase group had an intermttent bundle
branch block prior to receipt of agal sidase since the
QRS duration at baseline for this subject was very
vari abl e. The data shown in the table are those
obt ai ned when that subject had a QRS duration of 150
m | |iseconds.

Using this 150 mllisecond outcone, a
val ue one m ght expect to have been obtai ned when the
subject was experiencing the bundle branch block
results in the described P value of 0.05. Thi s
subject also had a QRS duration of 103 mlliseconds
recorded prior to the receipt of agalsidase, a value
obtained when the subject was experiencing |ess
conducti on system del ay.

The limted robustness of the statistica
conparison resulting in a P wvalue of 0.05 is
illustrated by the use of the shorter baseline val ue
of 103 mlliseconds. If this shorter baseline value
is used in the statistical conparison, the resulting P
val ue is 0.08.

The next sl i de sunmmari zes t he

noncontrol |l ed findings for QRS durati on.
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This slide shows that noncontrol | ed
el ectrocardi ographic clinical data are available from
two clinical studies, study 006 and study 014. Study
006 provides results over a one year observation
period and, as noted, there was no appreciabl e change
over this period.

Study 014 is the study perfornmed anong
females, and within this study electrocardiographic
data were obtained at nultiple tinme points in follow
up, and of these multiple tine points, only the week
27 val ue appear ed decreased when conpared to baseli ne.

Toget her t he | ef t ventri cul ar nmass
findings and EKG findings conclude our cardiac
presentation. In general, the observations from the
controlled <clinical studies appear to suggest no
difference between the two study groups in left
ventri cul ar mass changes or el ectrocardi ographi c
changes.

The noncontrolled clinical data simlarly
suggests little change from basel i ne observati ons.

The next couple of slides exam ne weight

changes in the clinical studies.
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This slide presents the weight change data
from the two controlled clinical studies. The first
row shows the changes for study 003, and the second
row, the study 005 changes. The second and third
colums show the agalsidase and placebo changes,
respectively.

As you can see, during study 003, the
aver age wei ght change was an increase of 1.6 kil ograns
for the agalsidase group and a decrease of 1.4
kilograns for the placebo group, wth a statistical
conparison yielding a P val ue of 0.03.

The study 005 findings are sonewhat
different wth average weight increases for both
groups, 0.7 kilograns for the agal sidase group and 1.3
kil ograns for the placebo group. Changes associ at ed
with the value of 0.33 when conpared statistically.

This slide sunmarizes the notabl e changes
in weight from the noncontrolled studies. The top
bul et shows the results for subjects conpleting two
years of agal sidase admnistration through study 006
and 011, and the bottom bullet shows the changes for

the subjects conpleting six nonths of agalsidase
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admnistration in study 014.

As noted in the top bullet, the average
weight gain varied between 2.1 and 2.7 kilograns
followng two years of exposure to agal sidase. The
bottom bullet shows that the 11 subjects conpleting
six nmonths of agal sidase admnistration in study 014
gai ned on the average 0.9 kil ograns.

The next slide summarizes sone inportant
[imtations of these data. The limtations of the
wei ght change data generally relate to two nmajor
concer ns.

Firstly, t he use of concom t ant
medi cation, such as steroids and diuretics. The use
of these nedications was especially notable for study
003, the study that suggested a statistically
favorable weight gain for the agalsidase group.
Wthin that study system c steroid usage was narkedly
greater for the agalsidase group than the placebo
group, a difference nmainly related to the treatnent or
prevention of infusion reactions.

Interpretation of the weight data from

study 003 may also be confounded by the use of
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diuretics. For exanple, the largest weight gain in
the study, a gain of 6.3 kilogranms, occurred in an
agal si dase subject who was taking 20 mlligrans of
furosem de at baseline, but has discontinuation of the
medi cation during the study.

The other notable limtation to the data
relates to the lack of other nutritional information
fromthe studies. The inportance of this information
i s enphasi zed by the notation that the baseline weight
in both control studies was, on average, approximtely
70 kilograns, a weight that nmay have been nornal for
many subj ects.

Cinically, a small increase in weight
anong subjects wth normal baseline weight may be
viewed as inconsequential. The next few slides
summari ze the major safety findings and the anti body
formati on data. This slide highlights the nost
not abl e anti body formation data, specifically the data
derived from study 003 and its followup series of
extensi on studies.

Wthin study 003, antibody formation was

assessed wusing three different assays: enzyne

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

153

i munoassay and immunoprecipitation assay and a
neutralization assay. The incidence of antibody
formation in the study ranged from approxi mately 50 to
64 percent, depending wupon the type of assay
per f or nmed.

I n general , t he enzyme I mmunoassay
provi ded the nost conprehensive information, and this
assay was associated with approximately 50 percent
i nci dence.

The second bullet on this slide focuses
upon the antibody formation data from study 003 and
its followup studies 006 and 011, wth all of the
findings based upon enzyne imunoassay results.
Overall, 52 percent of the subjects conpleting study
003 had antibody formation detected at sone point
during that study. These 13 subjects all participated
in the followup studies, and as shown here, three of
the 13 had reversion of their antibody assay outcones
to Dbaseline levels, while ten of the 13 had
consistently positive findings throughout the series
of studies.

Not ably, seven of these ten had steadily
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i ncreasi ng magni tudes of anti body formation during the
| ast year of observation as detected by greater bl ood

anti body concentrations at the last followup tine

poi nt s.

The next couple of slides highlight the
potential inpact of the antibody formation upon
certain biomarkers of Fabry di sease. GB3, a

gl ycol sphingolipid substrate for agal sidase, was
measured both in the urine and plasma during studies
003 and 011. This slide shows the results for plasnma
@GB3 concentration, and the next slide wll show the
results for the urine GB3 assays.

On this slide, outconmes are shown for the
22 subjects who conpleted the one year interim of
study 011, a tinme period that represents 24 or 30
mont hs of agal si dase exposure, dependi ng upon whet her
subjects initially receive six nonths of agal sidase in
study 003. These subjects are divided into three
groups, those wth persistent evidence of antibody
formation throughout the followup tinme period, those
with transient antibody formation, and those with no

anti body formation at any time point over the follow
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up peri od.

On the X axis, the nonths of followup are
shown, and the plasma GB3 concentration is shown on
the Y axis. In order to focus upon the pattern of
changes, the Y axis origin begins at four nananoles
per mlliliter. The zero tine point on the X axis
corresponds to the value obtained i mediately prior to
recei pt of agal sidase.

As you can see, all subjects had a
decrease in the plasma GB3 concentration after six
nmont hs of agal si dase, and this decrease was nai ntai ned
anong subjects who had no evidence of antibody
formation. However, subjects who had persistent
anti body formation during the studies had increases in
their plasma GB3 concentrations that at the 30 nonth
followup time point was only nodestly less than the
basel i ne | evel.

The subjects wth transient antibody
formation had a pattern of plasnma GB3 concentration
alteration that was largely 1in between that of
subjects with persistent antibody formation and those

wi th no anti body.
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Al t hough not shown on this slide, of the
22 subjects shown overall, 11 belong to the no
anti body group; eight belong to the persistent
anti body group; and three subjects form the transient
ant i body group.

Urine GB3 results are shown on this slide,
again, for the group of 22 subjects conpleting study
011 interim Again, the subjects are grouped into
three categories: those wth persistent antibody
formation, those with transient formation, and those
wi th no anti body formation.

Also, simlar to the prior slide, the
nmonth of followup is showmn on the X axis and the GB3
concentration shown on the Y axis. As you can see
the urine GB3 content declined followng the initial
si x nonths of agal si dase exposure for all three groups
and remained at this lower value for the no antibody
and the transient antibody formation groups.

However, the persistent antibody group had
evi dence of increases in urine GB3 concentration at 24
and 30 nonth followup tine points, a pattern sonmewhat

simlar to this group's plasma (B3 results.
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Al though the clinical meaningful ness of
alterations in the GB3 biomarkers is unknown, the
urine and plasma @3 findings raise questions
regarding the inpact of antibody formation upon
agal si dase bi oactivity.

The next slide summarizes the major safety
findings. This slide highlights in three bullets the
nost notable safety findings. There were no reports

of anaphylaxis in the clinical studies. However, the

incidence of infusion reactions was notable. The
hi ghest incidence, approximately 60 percent, was
reported in study 003. |In general, the reactions were

graded as mld to noderate severity, nost nanifest as
various conbi nations of flushing and rigors. However,
two of the infusion reactions were classified as
serious adverse events, both events consisting of
overnight hospitalizations for observation follow ng
the treatnent of the infusion reactions.

Duri ng st udy 003, pr ocedur es wer e
instituted in order to decrease the incidence of
i nfusion reactions, including Ilengthening of the

infusion duration and the routine use of prophylactic
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pr enedi cati ons. Usi ng these procedures, the infusion
reactions were decreased in incidents during the
series of followup studies. The incidence of
approxi matel y 40 per cent in st udy 006 and
approxi mately 25 percent in study 011.

Not abl vy, no infusion reactions were
detected anong the seven subjects receiving agal sidase
in study 005 or the 15 fermale subjects receiving
agal si dase in study 014.

The followng few slides sunmmarize the
major findings from our review of the BLA clinical
dat a. The nost notable clinical data in the BLA are
derived from the multi-dose studies. Wthin these
studies 47 adult Fabry disease patients received
agalsidase at 0.2 mlligrans per kg on alternate
weeks.

The major findings from the controlled
clinical studies are summarized on this slide. As we
have noted, there were tw controlled clinica
st udi es. Study 003 focused upon pain outcones, and
study 005 focused upon cardi ac out cones.

The primary endpoint of pain alterations
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whil e the

study 005 showed no statistically

between the two treatnent

bei ng a conpari son of the cardiac

in the nyocardi um

her e, both studies provide

including renal, cardiac,
this presentation we have

i nterpretabl e observations from

the clinical data: renal function outcones, renal
hi st opat hol ogy  out cones, cardiac outcones, weight
change data, antibody formation data, and infusion

reacti on outcones.
Each of
in the next slides st
out cones.
Thi s
out cones
two rmaj or

and GFR outcones first

study 005.

Qur exam nation of

these outcones wl |

slide
in the two controlled clinica

bul  ets hi ghli ght

be summari zed

arting wwth the renal function

shows the renal functi on

st udi es. The
the creatinine clearance

for study 003 and below it for

creatinine clearance
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data shows that for study 003 there was a non-robust
evidence of a treatnent difference between the two
study groups in that the week 24 end of study outcone
appeared biologically inplausible when conpared to the
week 23 outcone. Study 005's creatinine clearance
data were uninterpretable due to problens in wurine
col l ection.

The second bullet notes that GFR out cones
showed no difference between the study groups in
ei ther study 003 or study 005.

Renal function out cones from t he
noncontrolled clinical studies are summarized on this
sl i de. The sub-bullet notes that both G-R and
creatinine clearance were generally unchanged when
subj ects received agal sidase in a noncontrolled manner
over a period of time ranging from six nonths to two
and a half years.

The second bullet on this slide highlights
the previously noted major problens with the use of
the application's historical data such that the
ability to interpret the clinical neaningful ness of

the noncontrolled renal function outcones is very
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difficult.

These Ilimtations largely preclude the
ability to perform nmeaningful conparisons from the
published data and the sponsor's noncontrolled
clinical study findings.

Renal hi st opat hol ogi c out cones are
summarized on this slide. As previously noted, all
renal histopathol ogic data are derived from study 003,
a study wth several met hodol ogi cal [imtations
regarding the ascertainnent of these data. The two
starred bullets highlight the nost notable outcones,
t he assessnent of GB3 deposition and the outcones from
standard hi st opat hol ogi cal review.

As noted here, the GB3 deposition outcones
generally showed a decrease in GB3 deposition in the
agal si dase group when conpared to the placebo group.
The standard histopathol ogy findings generally showed
i nprovenent in two major conponents of the outcone
with the agal sidase group having an increase in the
fraction of normal gloneruli on the slides and a
decrease in the fraction of glomeruli wth nesangi al

wi deni ng.
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Oy a very small fraction of t he
gloneruli on the biopsy slides were classified as
having segnental sclerosis, but the change in the
fraction of affected gloneruli appeared to favor the
pl acebo group.

The next few slides wll summarize the
maj or cardiac findings. Left ventricular nass
outcomes from the control studies are shown on this
slide for study 005 on the first row and for study 003
on the second row. The two columms summarize the
findings of the changes in left ventricular mass as
assessed first by M and secondly by echo
car di ogr aphy.

Wthin study 005, the conparison of
changes in M neasures of left ventricular nmass
showed a decrease in nmass for the agal sidase group
when the conparison is performed solely anong the
group of subjects with evaluable clinical data. An
analysis using inputation for the one mssing data
point suggested that there was no statistically
per suasi ve di fference between the two study groups.

The echocardi ographic assessnent of |eft
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ventricular mass within study 005, as well as both the
MRl and echocardiographic left wventricular nass
assessnments wthin study 003 showed no difference
between subjects receiving agalsidase and those
recei vi ng pl acebo.

Al t hough not shown on this slide, you may
recall that the noncontrolled clinical findings in
| eft ventri cul ar mass changes generally showed
i nconsi stent changes that due to the noncontrolled
nature of these data are substantially limted in
their interpretability.

This slide summarizes another cardiac
outconme, the change in QRS duration. The slide shows
the changes in the controlled clinical studies.
Firstly, we see that study 003, the study focused upon
pai n outcones, generally suggested a decrease in QRS
duration for the agalsidase group conpared to the
pl acebo group, while study 005, the study focused upon
cardiac outcones, suggested no difference in QRS
duration between the two study groups.

As was previously noted, the study 003

out cone may be confounded by the results froma single
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subj ect who had an intermttent bundle branch bl ock
Notably the noncontrolled electrocardiographic data
generally showed no change in the QRS duration from
basel i ne val ues.

The weight changes from the studies are
summari zed on this slide. Here the first two starred
bul  ets highlight the observations fromthe controlled
clinical studies, and the third bullet summarizes the
noncontrol | ed observati ons.

The six nonths of followup of study 003
suggested a statistically significant gain in weight
for the agal sidase group conpared to the placebo group
as reflected by the P value of 0.03, while the six
months of observation in study 005 showed no
difference in weight changes between the two study
gr oups.

As previously noted, these observations
may be confounded by the use of concom t ant
medi cations, especially for study 003 where there was
extensive use of systemc steroids to treat or prevent
i nfusi on reactions.

The noncontrol | ed clinical dat a are
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largely derived from study 006 and 011 and are nost
notable for suggesting an average weight gain from
baseline of between 2.1 and 2.7 kilogranms over a two
year follow up period.

The clinical neaningful ness of these snall
wei ght changes nust be viewed in light of the groups
having what mght be regarded as largely normal,
aver age basel i ne wei ghts.

This slide highlights the major safety
findings and the antibody formation data. As shown
wthin the first two sub-bullets, the incidence of
infusion reaction was approxinmately 60 percent within
study 003, the larger of the controlled clinical
studies, but was decreased during the extension
studies that foll owed study 003.

The vast majority of all reported infusion
reactions have been of mld to noderate severity. The
nost notable antibody formation data are also largely
derived from study 003 and its followup extension
st udi es. These studies show that approximtely 30
percent of subjects exposed to agalsidase have

persi stent evidence of antibody formation over a 24 or
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30 nont h observati on peri od.

The last sub-bullet notes that antibody
formation appears to inpact certain biomarkers of
Fabry disease, a finding that raises questions about
the inpact of these antibodies upon any clinical
out cones.

This slide concludes our overview of the
clinical data. | thank you for your attention, and,
M. Chairman, | now return the podiumto yourself.

CHAl RVAN AKX : Thank you. I think at
this time we'll take questions from the commttee
because we want to go to the open public hearing
fairly quickly.

Just the burning ones. Dr. Sanpson

DR SAMPSON: Dr. R eves, | actually have
a very basic question |I was hoping you mght be able
to help ne wth or soneone from TKT. As a
statistician, | wuld I|ike to know if you could
explain sinply to ne the differences in the genetic
engi neeri ng technol ogy of TKT' s agal si dase al fa versus
CGenzyne's agal sidase beta, and in particular, how

those differences if there are sone mght inpact the
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dosage choice and the theoretical effects on
i munogeni ci ty.

DR RIEVES. |If | understand the question
| think you are asking actually about a product area,
a manufacturing type area which | think we should
perhaps turn over to sone of our product reviewers who
may, in part, answer that type of question.

DR ROSENBERG ' m Any Rosenberg. ['"'m
the Director of the D vision of Therapeutic Proteins
that did the product review.

And the products, as you know, as was
stated, the TKT product is produced in a continuous
human cell 1ine. The Genzyne product is produced in
CHO cel | s.

| mmunogenicity wth regard to these
products is rather conplex in the sense that we
understand very well at this point that the potential
for or immne tolerance to soluble proteins is based
on the | evels of such proteins during devel opnent, and
so | think what speaks nost strongly is the fact that
in patients that have residual alpha galactosidase

activity, such as the fenmal e heterozygote, the cardiac
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vari ance, you don't see antibody responses or
certainly not potent ones, whereas in patients such as
the hem zygous nmales who have very low levels of
resi dual enzyne, you see anti body responses.

And | think it makes it very difficult to
separate out issues regarding inmmnogenicity that may
be based nore on the derivation of the cell Iline. I
don't think we have any strong reason to suspect that
there are dramatic imunogenicity differences based
on cell line considerations.

So | think nore to the point, the
i mmunogenicity of these proteins has to do with the
| evel of endogenous enzyne in the patients that are
treat ed.

DR TRECO Wuld you like ne to clarify
nore on the differences?

Doug Treco from TKT.

As you may be aware, the type of
manuf acturing process has major effects on the
gl ycosyl ati on of proteins and the species in which you
prepare the protein from has even greater differences.

And for products |ike Replagal where its node of
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action is to get into cells via the carbohydrate
noi eties, the carbohydrate is very inportant for
uptake in the cells. W know that overall the
car bohydr at e, the mannose 6-phosphoryl ation, t he
i nkages of sialic acid to gal actose, all vary between
t he human product and the CHO cell product.

W expect that the human glycosylation
pattern may actually have a favorable effect on the
generation of antibodies resulting in nost of the
patients over time not showi ng anti bodies to Repl agal .

DR ROSENBERG Let ne just -- |'m sorry.
| just wanted to add one nore thing. That is that,
you know, antibody assays differ greatly depending on
whose hands they are depending on, the type of assay,
and specifically getting recomendations from the
Bi ol ogi ¢ Response Modifiers Advisory Conmttee several
years ago, we received a resounding endorsenent for
not directly conparing rates of antibody formation
between conpanies wth conpeting products because of
issues regarding sensitivity and specificity, et
cetera, of these assays.

So, you know, if you have an objective
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third party outside group that takes two products and
conpares them in highly objective assays, having
maxi m zed sensitivity, having, you know, no particul ar
conpeting interest. You know, that mght be a viable
way of |ooking at immunogenicity rates, but as of the
way things are done now, | don't think it's fair at
al | to conpare antigenicity rates between two
conpanies that use conpletely different assays for
assessi ng.

DR SAMPSON The other part to ny
guestion though was also with regard to dosage. | f
the difference in the genetic engineering would be
related to the dose that's use.

DR R EVES: | think actually it mght be

best if we do turn those sorts of questions.

DR SCHUETZ: | think that's a plausible
hypot hesi s.

DR WALTON: | think we sinply don't have
dat a. W really know about the effects of each

product with the dosage that was studies, and | don't
think that we can extrapol ate dose to dose.

CHAI RVAN ACKI:  Dr. Wol f.
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DR WOOLF: A quick question. On slide 12
conparing study 003, vyou conpared the creatinine
cl earance data to baseline, but you also showed us the
creatinine levels, and in the placebo group, the
creatinine went from 1.3 and was then stable at 1.9
for weeks 23 and 24. Wre those differences
statistically significant?

In the active group the creatinines were
basically stable. They were initially one, and they
went to 1.1

DR RIEVES: ["m sorry. You' re aski ng,
agai n?

DR WOOLF: Whet her the creatinine --
whether the creatinine levels in the placebo group
going from1.3 to 1.9 were significantly different.

DR R EVES: To the best of ny know edge,
as | recall 1 do not think those were a statistically
significant difference. If I'mwong, correct ne.

CHAI RVAN ACKI @ M cr ophone.

DR REVES. Onh, | was just saying to the
best of ny know edge those are not statistically

different, and Dr. Schuetz is seconding that opinion
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Dr. Hunsi cker.

You nmade the coment that

there were errors in the collection of the wurine
creatinine and the 005 study and that, therefore, they
were nonconparable. | just want to comment and invite
fromthe sponsor any comment on this, that if you | ook
at the serum creatinines, which as | have said before
within patient, from patient to patient should be
fairly consistent, showed no significant differences
between the two groups by either ANCOVA or by repeated
neasur es.

So that if | am correct in interpreting
that which is on -- this is your data here. This is
the FDA s summary. On page 67, it would appear that
that study not only has errors in collection of the
creatinine clearance, but if you look at the
creatinine again, there is not convincing evidence of
a benefit.

DR RIEVES: Your point is well taken.
CHAl RVAN ACKI @ Dr. Levitsky.
DR LEVITSKY: M question relates to the

@B3 in urine in the antibody positive people. Coul d
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sonebody tell me sonething about the B3 assay?
Because a lot of these people had nassive proteinuria
and whet her anti body bound (B3 is going to be neasured
in the urine or not? | nean is this a valid thing to
even |l ook at in the urine of these people?

DR R EVES: The technology -- | think
it's wisest that if we defer to TKT if they nay
expl ai n the assay net hodol ogy.

DR TRECO The question was whether or
not -- could you repeat the question?

DR LEVI TSKY: Because so many of these
people had nassive proteinuria, neasuring GB3 in
urine, it would be inportant to know whether you were
measuring the protein bound substance, if there was
anti body | eakage, or what your actually neasuri ng.

| mean, | don't know whether this is
reasonabl e even to look at. If it's free GB3 or --

DR TRECO The assay is a reverse phase
HPLC nethod, and it uses conplex extraction procedures
to purify the glycolipid. So | think that the
possibility of protein remaining bound after the

extensive extraction and purification is very |ow.
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DR LEVI TSKY: But you would then be
measuring GB3 that was pulled along wth the
proteinuria and not necessarily if it were bound to
anti body in the urine.

DR TRECO WE are neasuring actually
urine sedi nent.

DR LEVI TSKY: Sedinment. Ckay, okay.

CHAl RVAN AKX : Last but not least is Dr.
Jennette.

DR JENNETTE: Just a general question
which denonstrates ny ignorance about statistical
anal ysis, but for exanple, in the analysis of the left
ventricular mass in the control study 005, there was
one study shown on page 9 of your handout at | east
that did show a statistically significant decrease in
| eft ventricular mass by one net hodol ogy.

And the trends were always in that study
using MRl in the direction you would expect if there
were a beneficial ef fect, and there was sone
statistical support for that, but then in another
met hod there was no statistical significance for the

findings using echo. Yet the trends were still in the
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direction that you would expect if there were a
beneficial effect.

At least in clinical method when there are
two | aboratory test that both give the sanme result, it
adds support to the likelihood that the conclusion is
correct. So even though there's no statistica
significance in one of these tw nethods for
determning a result, does the rigor with which one of
them has to docunent that change if both of them have
the sane result?

Do you understand what |'m aski ng?

DR R EVES: | think | do understand.
Most of us on the review team you know, we |ook for
consi stencies and that provides sone reassurance. I
think you're raising questions about what 1is the
differential neaning when there's not that consistency
there, perhaps raising questions about which of the
two is actually the nost neani ngful result.

And that's open to a nunber of
interpretations between the technol ogy involved in M
assessnents versus echocardi ographic assessnents, and

| think that there are many clinicians who woul d have
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strong feelings one way or the other.

So what we generally do is try to | ook for
that consistency pattern that you' re talking about.
If that's not there, then we're left wth questions,
and | think --

DR JENNETTE: But when it is there, as in
this instance, how does that affect your concl usion?

DR FLEM NG But what's there? 1| thought
we were tal king about the MRI and the echo.

DR JENNETTE: R ght.

DR FLEM NG None of the four are
significant.

DR JENNETTE: But the direction of change
is the sane in both procedures. There's a reduction.

DR FLEM NG Wat's the change in 003 in

DR JENNETTE: So in the treated group
there's a reduction in left ventricular mass, and in
the placebo group there's an increase in the |left
ventricular mass with a P value of 0.1. In the echo
group there's a decrease in the mass in the treatnent

group, and there's an increase in the mass in the
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So neither of those are significant wth

respect to statistics, but again, I’

separate nethodol ogies cone to the

m aski ng when two

same concl usion,

does that affect the likelihood that the result is

correct even if individually they're

not significant?

DR FLEM NG Vell, could we see that

slide again that gives the LV nass,

| thought it was four and four, P of

003 echo result?

. 93.

DR WEI SS: That's another study, Dr.

Jennette. You were referring to st

is 003.

udy 005, and this

DR JENNETTE: Ch, oh, fiveis --

DR FLEM NG Ch, oh, five does not

achieve statistical significance unless you violate

the intention to treat analysis
peopl e.

DR JENNETTE: Ri ght.

of including all

But, again, the

study I'm referring to is 005. The study that was

designed to look at the effects of

the agent on the

heart. This study was designed, as | wunderstood it

not specifically for looking at effects on the heart.

S A G CORP.
202/797-2525 Washington, D.C.

Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

178

So the patient selection for 005 is different than

003.

DR FLEM NG And which direction does the
echo do here?

DR VWEISS: Can we go back two slides.

DR FLEM NG Just before we |eave this
slide though, could you go back just before you --

DR JENNETTE: Yeah, there there is a
di screpancy, but again, this is the study.

DR FLEM NG And this 006 favors --

DR JENNETTE:  Yeah, but again, the study
I'm referring to is 005 that was controlled and
designed for | ooking at heart attack.

DR WEI SS: That slide, that slide right
t here.

DR FLEM NG And so the valid P value is
.10, and so there's a positive trend when the other
study shows no difference.

DR JENNETTE: But then the next slide
using a different nethod conmes to the sane thing.
That's the other direction.

DR HUNSI CKER: Wen it is one it is the
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conparison of the echo and the MR, both wthin study
005. That is what Dr. Jennette is tal king about

DR JENNETTE: So the next --

DR VEISS: Dwai ne, can you go back one,
t hi nk?

DR JENNETTE: And then go back one nore.

Ckay. So this study 005, in this slide it shows

there was the trend you would expect if there were an
advant ageous effect of the agent here, by this nethod,
the MR, and then the next slide on 005 using a
different nethodology shows the sane effect, which
again is not independently statistically significant.

But 1'm just asking since two independent
nmet hods cone to the sanme conclusion, does that affect
the likelihood that --

DR FLEM NG So we have a trial wth
dozens of neasures as secondary endpoints, and we have
two secondary endpoints that do show positive trends,
neither of which achieve significance, which in the
003 trial show no difference in the reverse direction.

It's an interesting hypothesis generation, which

actually leads ne to ny question, but |I'm not to ny
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guestion yet.

But |  would call it an interesting
hypot hesi s generati on.

DR FOLLMAN: I would say the consistency
IS expected because you' re neasuring mass in the sane
person using two different techniques, and so you
know, | would be surprised if it weren't consistent,
and the fact that they're both not significant, but
trending in the sanme direction is conpletely expected
to ne. So | don't think there's any, you know,
additional interpretation or you have to worry about
you have two or three or one things pointing in the

sane direction.

CHAIl RVAN AKX : I'm trying to save tine
her e. I's your question a burning question or can we
go on?

DR FLEM NG Vel |, it's a burning

guestion, but | can ask it right after the open public
heari ng.

CHAl RVAN  ACKI : Vel l, how about after
| unch when we neeting agai n?

DR FLEM NG It's up to you. |It's --
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CHAI RVAN ACKI:  Ckay. Wiat 1'd like to do
is to go to the public hearing and then return back to
these issues again so that we can spend it in a nore
conti nuous exposure.

So at this time let's turn to the open
public hearing, and | caution the speakers to |limt
their time really to three to five m nutes.

The first speaker is Dr. John Barranger.

DR BARRANGER. H . Thanks for letting ne
talk to you very briefly.

| work at the University of Pittsburgh,
and | have been a consultant to both TKT and Genzyne,
and |I'm just here to say that hearing the data
presented over the last two days, | think there are a
ot of questions that remain to be resolved, but as
soneone who has worked for nore than 20 years in the
devel opi ng enzyne therapies for lysosonmal diseases
and have seen the application <cone to really
gratifying results in patients with Gaucher's disease.

| think the potential is here to apply
t hese technol ogies to other diseases and particularly

to Fabry disease, as you are considering it now,
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So | just mneke the appeal that enzyne
therapy for Fabry disease is very nuch needed by the
patients that you heard from yesterday, and | think
we'll hear from nore today, and | hope the commttee
can provide that opportunity to provide themtherapy.

CHAI RVAN ACKI :  Thank you

The next speaker is Roland Tufts

MR TUFTS: I['m Roland Tufts. [''m 41
years old, and | was diagnosed with Fabry's in 1980.
| had experienced a lot of the synptons that are
common with this disease in terns of paininny --

CHAI RVAN ACKI:  Lift the m crophone.

MR TUFTS: Pain in the extremties, |ack
of sweating, getting the G synptons and things |ike
t hat .

| was involved in the clinical trial that
was conducted from May -- excuse ne -- Decenber 2001
t hrough May of 2002, and | continued on with bi-weekly
i nfusions since then. | just want to share sone of ny
experiences fromthis therapy.

Wth respect to pain, | have noticed a

substantial reduction in the frequency, duration, the
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level of pain in ny hands and feet. l"ve really
noticed this in situations where there's a |ot of heat
or cold or I've been ill.

| very seldom take pain relief medication
for this pain now, where | used to take it daily.

Wth respect to perspiration and
intolerance to heat, prior to the treatnent | had very
little perspiration activity, even in hot and humd
weat her . This deficiency was confirnmed through a
sweat test conducted at the NIH

Since taking the enzyme ny perspiration
activity has increased substantially, and |I've noticed
dramatic inprovenent in ny tolerance to heat and
humdity. This has allowed ne to participate in a
greater nunber of physical activities for a |onger
durati on.

And while this inprovenent is nost evident
in the days imediately follow ng the enzyne treatnent
| have noticed sustained perspiration activity, even
ten to 12 days after the infusion.

Wth respect to @ synptons, |'ve noticed

substantial inprovenent in the @ disconfort which |
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lived with for many years. | have very few episodes
of diarrhea now, which | wused to have that quite
frequently. | also have a l|lot less bloating and

cranpi ng, and these inprovenents have occurred w thout
any change in ny diet or eating habits.

Wth respect to ny energy level, | think
that the reduction in the pain, being nore tolerant to
heat, plus the reduced G, |'ve had a nuch greater
| evel of energy, particularly the first two or three
days after getting the infusion. I have a lot less
fatigue, and | am spending a |ot broader |evel of
activities, and | feel |ike |I'm nore productive at
work as well as ny personal |ife at hone.

Also, | have not had any side effects at
all fromthis infusion therapy at all

In conclusion, | strongly endorse the
approval of this product, and for the treatnent of
Fabry disease | think it's mnade a substantial
contribution to ny quality of life, and | endorse the
approval of this product.

Any questions?

CHAI RVAN ACKI :  Thank you
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MR TUFTS: Thank you.

CHAI RVAN ACKI :  Richard Li nd.

DR LI ND: CGood norni ng. | appreciate
being able to speak here. | appreciate our country
for letting our voices be heard and taken into
account, and | appreciate all of you who have given
your tinme and experti se.

|'m a physician, but |'m speaking as the
spouse of a female heterozygote for Fabry's disease.
Since she was a young child ny wife had has problens
with burning in her hands and feet. As she grew ol der
these pains becane worse, especially when tired or
stresses. She also could not sweat, could not
tolerate heat, could not tolerate cold, could not
tolerate mlk products, was under weight when she was
adolescent and a child, and as an adult began
developing ringing in her ears and began devel oping
progressi ve deaf ness.

Mbst of all she had end stage renal
di sease. In 1993, she had a kidney biopsy, which was
read by Dr. Jennette, who we are privileged to have

here today on the panel. She had progressive renal
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failure and protein in the urine.

I researched the nedical literature
| earned of Dr. Desnick and M. Sinai, and we nade a
trip there in 1997. VW were flatly turned down at
that time for enzyne replacenent therapy because it
was only being offered to nen.

Over the next four years, her creatinine -
- excuse ne. |'m skipping on that.

About six nonths after our visit to M.
Sinai she began peritoneal dialysis, and in February
of 1998, she received a renal transpl ant.

| wll say that we very close to |ost her
in the first year, but since then she has done well.
It was not until the fall of 2000 that | again began
trying to get enzyne replacenent for ny wwfe. | nade
calls to everybody associated with this disease: the
NIH, M. Sinai, the FDA, both drug conpanies, the FSIG
and NORD.

Every tinme ny question was the sanme: wll
there be a treatnent available for females with this
di sease who have ki dney transpl ants?

Al ways the answer was no. The only people
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gave ne any hope were the people at TKT. | wore out
their phone line, and they told ne they were working
on it.

Finally, in May of 2002, ny wife was begun
on treatnent. I want to say that in the two years
that | fought for ny wfe, | watched her decline. She
grew tired. She couldn't do anything. She had
constant pain, constant diarrhea, and | began to fear
that 1| was going to lose ny wfe, and she has been on
treatnent since My. It is a short time, less than
year.

| have seen a stabilization of her
condition. Her hearing has stopped declining. Her d
synptons are inproved, and her pain is markedly
i nproved, and she now has the energy to carry out her
responsibilities as a wife and not her.

| believe over tine if it is not denied
her, enzynme replacenent will give ny wife a benefit
equal to her kidney transplant. | believe it has
saved her life. FDA nust nmake agal sidase available to
t he Anerican peopl e.

Personally our experience has been wth
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Repl agal . My reading of the literature and
interaction wth people make ne to believe that
Repl agal is safer and easier to give than Fabrazyne.

On the other hand, at the end of the day
as a physician, ny take is both products wll probably
have simlar efficacy, and that all of today's
confusion can be explained by tiny studies over a tiny
period of tinme in a lifelong di sease.

W in the Fabry comunity cannot wait
anot her decade for adequately powered studies to be
done. Too nmany people will die.

| believe that in the free market econony
practicing physicians |ike nyself have integrity and
patients like ny wfe have intelligence, and the
better product wll be selected by our break free
mar ket econony.

So pl ease give us a choice.

Thank you.

CHAI RVAN ACKI :  Thank you

The next speaker is R chard Corkum
reading a letter on behalf of Tamara

Crabtree.
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MR CORKUM Hel | o. M/ nane is R chard
Cor kum |"ve been asked to speak for Tam Crabtree.
Unfortunately Tam has becone hospitalized due to her
illness and could not nake the trip.

In Tam's letter to ne she states, "I
really want to be there, but this is an effect that
Fabry's has on both genders. The ability to plan
anything is stripped fromour |lives, even ones such as
t hese, the nost inportant of plans.

"I wsh for the approval of both enzyne
repl acenent drugs as it is in the best interest of
patients and the nedical community at |arge who are
trying to help treat and study our very rare disorder.

"I know that we seemlike a small patient
popul ation, but the thing about diseases such as
Fabry's that run in famly lines like this, when one
new patient is found, there are often several nore
found affected within the famly and then future
generations to consider as well.

"Another fact | want to nention is the
need for nore study of fenales. The support of

carriers, we are the ones that really continue to pass
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it on, and regardl ess of what the text m ght say about
occasionally synptomatic fenale, we all know there are
plenty of us out there that are just as affected if
not nore so than our nale counterparts.

"I ask that they do grant the approval for
both ERT drugs, that they also show the sane
conpassion that they did for me and ny sister and nade
this therapy available to both genders affected by
t hi s di sease.

"There is so little actually known and so
much nore they are discovering each day about Fabry's
how can we possibly determ ner which drug is the right
or the wong one at this tinmne? W need nore studies,
which can only conme over tinme with the approval of
bot h drugs."

Tam has nentioned to nme that she had
i nprovenent in six nonths on therapy, and | know that
this therapy is safe and effective. She had been on
drug for several nonths and started to fail once
again. She just received her seventh infusion.

Thank you.

CHAI RVAN ACKI :  Thank you
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The next speaker is Dr. Joe d arke.

DR CLARKE: Thank you very nuch for the
opportunity to speak to you. | am Joe d ark. I'"'m a
Prof essor of Pediatrics at the University of Toronto
and the Drector of the GCenetic Mtabolic D seases
Programt here.

M/ way was paid here by Transkaryotic
Therapi es, |Incorporated, but | have also received
financial support as a consultant to other firns,
including Genzyne for wrk related to |ysosonal

storage di seases.

Next .

My background with respect to -- Fabry
di sease goes back several years. Wen | did ny
graduate studies, | wote ny Ph.D. thesis on the

structure of the liquid that's stored in patients with
Fabry di sease. More recently | have becone invol ved
in enzynme replacenent first with Gaucher's di sease and
ot her lysosonal disease, and nore recently with Fabry
di sease, and now al so with MPS1

Al of the latter studies are industry

sponsor ed.
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to enzyne

| first becanme

involved wth six patients who were admtted to

treatnment on a conpassionate grounds through the

speci al access program of Heal th Canada.

Four of them

were female, severely synptomatic fenmales, and two

males. They're all still on treatnent.

As a result of t hat

conbined wth

experience with patients on treatnent in the course of

the TKG 010 study and subsequent ext
about 217 patient-nonths experience
treatment of the disease.

The issues wth respect

ension | have

with enzyne

to safety are

bei ng well summarized before and our experience is not

different from what has been reported.
into detail.
Wth respect to efficacy,

inportant, as a practicing physician

Il will not go

and this is

| saw these

patients at least once a nonth and nore often and

usually nore often than that, and

honestly to detect any obvious clinical
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patients before four and usually six nonths. They
were highly variable in the expression of their
di sease.

However, ultimately alnost all reported an
increase in energy and exercise tolerance, decreased
pain wth concomtant decrease in pain nedication and
utilization without any selection for allegedly non-
Fabry pain drug, increased tenperature sensation and
i ncrease heat tolerance with sweating.

One of the nost dramatic effects was the
effects on the gastrointestinal track, which one of
the other reporters has comented on. One patient,
the only patient actually, who had severe renal
di sease exhibited a slowng of deterioration in renal
function, and so far dialysis. al though he had
catheters put in over a year ago, he's still not on
di al ysis because of stabilization of his condition.

There are sone things that did not
i nprove, and there may be sone other data to show on
this, but patients with significant hearing inpairnent
showed no inprovenent, and in fact, one patient

actually lost hearing in one ear conpletely after 18
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nont hs on treatnent.

|"ve al so been inpressed with what | would
regard as an unexpected incidence of depression.
Three of the patients cane depressed, too, requiring
psychot ropi ¢ drug therapy.

The last thing is |'ve been inpressed with
t he underenpl oynent of patients who reported feeling
better. Only one of those who was capable of going
back to work actually went back to work, and this
really requires further investigation

Fi nal |y, this summarizes ny overal
comments, but one of the things that | feel rather
strongly about is that the conbination of the small
sanple sizes in the studies that have been reported,
the high, trenmendous inter-subject variability in the
patients wth Fabry disease in the short term of the
studies that have been reported decrease the power,
the statistical power of these studies enornously and
increase the risk of mssing a study effect that m ght
be of trenmendous value to patients wth Fabry disease.

Thank you very nuch.

CHAI RVAN ACKI :  Thank you
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The next speaker is Paul Levy.

MR LEVY: M nane is Paul Levy. |Is this
on? |'m a Fabry patient. |'m 52 years old, and ny
not her had Fabry. At |east she had the pain in the
extremties. I believe she did. She died
prematurely. He nother died prematurely, and | have
two daughters that have Fabry.

And t he purpose of ny comng here today is
to encourage all of you to please, just as Jack
Johnson said yesterday for FSIG approve both of these
enzyne therapies because our conmunity needs these
t her api es. The results that we've seen, even if you
di scount them for the problems -- 1'lIl call them
problens or errors. | don't believe | saw any -- are
encouraging, and if you use the sane marker for both
di seases, the reduction of G.3 or GB3, there's reason
to believe that both will be equally efficacious, as |
believe they will be.

| have had everything that one can have

from Fabry that we've heard discussed, and sone ot her

problenms as well. The pain in the extremties
starting when | was a child. | won't detail themall,
SA G CORP.
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but no sweating, lung involvenent, heart involvenent.
|"ve had a six-way bypass. Sei zures, repeated daily
seizures, as many as four a day, grand nmal seizures
for years and years, and then ny kidneys, of course,
have failed. I"'m on dialysis and have been for
several years. M hearing is gone in ny left ear, as
first happens to nost Fabry patients, and |I'm | osing
ny hearing in ny right ear.
Having said all of that, about a year ago,
a little bit nore than a year ago, New York Life
| nsurance paid off ny life insurance policies under a
provi sion which was designed for AIDS patients. When
a patient is termnally ill and their doctors reach a
consensus that the person will die within tw years,
you're able to collect up to 50 percent of your
insurance. | don't know if you're famliar with this,
but thank God for that | can only say.
| have used nost of the benefit that |
recei ved, however, in obtaining Replagal treatnments in

Eur ope. Repl agal ' s subsidiary, a Swedish subsidiary,

TK5S, | believe, has nmade the drug available to nme on
a conpassionate use basis. However, | have to pay for
S A G CORP.
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my way to Switzerland every two weeks. It is
exhausting physically; it is exhausting financially,
and it's another reason | encourage you to approve
these drugs as quickly as possible, because those
people who are not as fortunate as | am to be as
resourceful as 1've been to obtain the treatnents or
have the resources that | have to afford the
treatnments certainly are being left out in the cold if
they live in this country as opposed to Europe,
Switzerland, or Israel where the drug is avail able.

So that's the reason |'ve cone here today.
| rmust disclose, however, that | used mles,
accunulated mles, to go to Switzerland this past
weekend, and instead of comng back to Boise, |daho
where | live, | decided to stop in New York, and TKT
is paying ny way from New York to here and then back
honre to make that up to nme, and so | do have to
di scl ose that.

I have no stock or other financial
interest in either one of these conpanies, and |
encourage you to approve both of their therapies.

Now, since being on the therapy, however,
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| can echo the remarks that you' ve already heard
|"ve started to sweat, use antiperspirant for the
first time since high school. | can handle heat. On
the hottest day | can go out.

The quality of life is markedly changed.
| have nore energy, particularly right after the
infusion, and it is subjective. | understand that,
but there's no doubt in nmy mnd that | feel that.

e Fabry patients are particul arly
sensitive to our own bodies because if you understand
the history of the way this disease has Dbeen
researched and so forth, you understand that nost of
the doctors that we've gone to and nost of the
hospitals we visited over our entire |lives have denied
there's anything wong with us.

So we've had to advocate to each of our
doctors these pain synptons, heart synptons and
what ever, neurol ogical synptons in the face usually of
denials, and | went to the Oegon Health Sciences
University recently, just before starting Replagal and
described the double vision that |1've had, and their

chief neurol ogi st explained to ne that he has no idea
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why | woul d be experiencing that.
And that is typical of our experience with
doctors in the nedical community until quite recently.
| was only diagnose recently because ny daughter
turned out to have the &3 deposition in her eyes, and
so her ophthal nol ogi st picked up that she had Fabry
and so the rest of the famly was tested because we
understand it's a genetic di sease.
| don't think | would be diagnosed even
today if that had not happened. So having said that,
my results wth Replagal treatnent are extrenely
encour agi ng.
One other thing I'll add. No one el se has
tal ked about this, and | can understand why, but I

becane sexual ly inpotent about 17 nonths ago, but four

nonths after starting Replagal | becane inpotent and
sexually active just as | had been previously at a
very healthy Ievel. So, you know, | don't know if

that's related to blood vessel danage or what, but
it's a very significant and neaningful therapeutic
benefit of this drug to me and |'msure to other Fabry

patients.
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So in summary, |'ve encouraged you severa
times to please approve the drugs. W would
appreciate it in the Fabry comunity. W're a snall
communi ty understandably, but we need this help, and
this is the nost encouraging help that we've seen
ever, and logically it seens that this should work
and the data i s encouraging.

Thank you.

CHAI RVAN ACKI @ Thank you

The next speaker is Azza El Sissi.

M5. EL SISSI: M nane is Azza El Sissi.
I'm 60 years old, and | have been on Replagal enzyne
repl acenent for 22 nonths under the Canadian speci al
access provi sions.

The Repl agal has been provided as
treatnment by TKT, and |I'm very grateful for that.

They also paid for ny way here and the hotel.

G herwise | have never really had any financial
interactions with them Neither did | receive any
gifts.

| am very grateful for, of course, being

grateful to the Canadi an governnment for giving ne the
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speci al access, to TKT for allowing the drug to be
adm nistered to wonen, and for ny very commtted
doctor, Dr. Joe O arke, on you just hear from
| was diagnosed 1981 through an eye test.
They were trying to figure out what was wong wth
me, and they were saying that | had lupus, and they
were looking at ny eyes to put ne in chloroquine, and
t hen they asked when they saw the ones they asked for,
you know, figure out what the was, just the curiosity
of the residents, and then Dr. d arke di agnosed ne.
At that time | was told I'mjust a carrier
and | don't have the disease, and | was put on
steroids for the lupus, so-called |upus. |  had

severe, severe pains. Anybody who has not been | abor

wi t hout sedation would not actually, | think, inmagine,
or a col onoscopy w thout sedation. |"ve been through
bot h.

The kind of pain and not only in the
extremties. In the neck, in the shoulders, int eh
nuscl es. You would really think, you know, Dr.
Kevor ki an, where are you?

And things were getting worse. The
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fatigue was getting worse. I was slowing down in ny
job, which was a very denandi ng one. They said, oh,
it's because of the stresses in ny job. Vell, it
wasn't.

And then finally four years later, | was
told that, well, yes, you do have the disease, and
it's in your heart. And according to echo -- we're
tal king about echocardiogram -- before that several
cardi ol ogi sts, good ones | may add, they said that |
have health heart as per echocardi ogram I had an
abnormal nuscle, but you obviously have been 1iving

with it as if, you know, if you have a big nose, it's

a big nose, but it's still a nose.
Then finally, one doctor, Dr. --  he
listened to ne, and six weeks after actually | was

told that you have a healthy heart. He told ne after
an MR that | was having heart failure and I had to
have a heart transplant, and six nonths later | did
have a heart transplant.

So you would say that is very |ucky.
Vel |, maybe. I did not respond to t he

I mmunosuppr essant s at all. I was toxic to
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cycl ospori ne. | was toxic to everything. I was
totally house bound. | couldn't nove. I was |like a
rag doll, and I was in constant rejection.

Wien you see ny daughter's weddi ng day, ny
only daughter, who is a carrier, by the way, that is
the day that | always dreanmed of. You would not see
me in any pictures. | was just like a lunp on a seat
in a corner, and all the pictures of everybody around
nmy daughter are ny half sisters and ny friends.

But then TKT cane along and Dr. d arke,
and they decided to try nme on Replagal. This diarrhea
was so bad that the humliation of the accidents. I
mean, when we talk about diarrhea, it's not sonething
t hat | modi um takes care of, and ny cardiologist,
actually ny transplant specialist was adamant that |
don't take the Immodium because it would affect the
absor bancy and nake things worse.

Wll, | defied her because | could not
handle it. | had to take Immodium daily or | would
have accidents |like a baby sitting in a restaurant.

The pain, the energy level was getting so

bad. | also was having a lot of noise in ny ear. |

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

could not walk without a cane at all.

204

My daught er

wanted to buy ne a walker, and | said, "No, |'m not

there yet. | don't think so." But

peopl e thought | was.

After | got on the Replagal,

I think a | ot of

surely ny nuscles started relaxing a bit. The pa

slow y but

n

started being controlled. The episodes are nuch | ess.

The diarrhea has started ceasing,

t hi ngs happened really slowy.

sl owl y. |  mean

| think it, as Dr. Carke said, it my

have been six nonths before |I actually did not

take any | modi um anynore; | did not

have to

have to take any

of the Tylenol that | was punping, extra strengt

h

every three hours because | am you know, sensitive to

codeine and all of this stuff.

My body doesn't |ike drugs,

of other things started happening.

stopped totally. I have acquired

but then a | ot

The rejection

tolerance to the

I mmunosuppressants. | take three of them

CHAl RVAN ACKI @ Can you cone to cl osure?

M5. EL SISSI: Yeah.

Ckay. Anyway,

have a lot nore energy, and | have joy in ny life.
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can |look after ny granddaughter, but the thing that
worried me when | sit and listen really about debating
if we allow it or we don't allowit is the rest of ny
famly. M grandnother left 21 descendants. Ei ghteen
of them are carriers. Only four, the males born to
affected nmales are not, and that really worries ne a
| ot .

I | ook at ny daught er, at ny
gr anddaught er . What will happen to then? It's not
just what wll happen to nme if it's discontinued.

What will happen to then?

| have lost ny brother. | have lost ny
not her . | have lost ny sister. | bhave lost ny
cousin, that one to the stroke nmanifestation. | have
| ost enough.

It is not just the disease. It's watching

ot hers. That's what you really have to live with as

well. 1t's not that you are being able to dance or to

even |augh only. It's watching them go, too, and

hopi ng, hopi ng that sonething can happen to stop that.
So pl ease.

Thank you for |istening.
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CHAI RVAN ACKI @ Thank you.

The next speaker is R chard Corkum

MR CORKUM H . My nanme is Richard
Cor kum " m speaking on behalf of the Fabry Society
of Canada. Fabry Society of Canada is an organi zation
devel oped to bring awareness and to support Fabry's
patients, famlies, and friends.

| would like to begin by saying that until
two years ago | was a very sick and weak individual.
| failed many grades or two grades in school due to
m ssi ng many days from Fabry's di sease.

| remenber when | was about nine years old
| was in the hospital for nonths during the
sumerti me. I was constantly crying from the severe
pain of the hands and feet burning and chronic
di arr hea. The doctors had no explanation for ny
pain. The doctor told ny nother | was dying.

| was release from the hospital. 1%
parents took ne to our summer cottage on the coast of
the Atlantic Ccean. It is nostly cool there. My
bur ni ng st opped. | appeared to be a healthy little

boy, except for a few episodes of burning and the
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continuing cranps in ny stomach.

| was running around, playing with ny
friends and no nore tears. But the pain continued
when | went back in the heat once again.

| have been di sm ssed from many jobs which
was also due to ny illness. Enpl oyers do not
understand when you're working in the heat to the
poi nt of exhaustion and start to cry from the severe
pain. This is normal for a healthy 22 year ol d?

Now after being on enzynme replacenent for
the past two years, |'ve gained over 25 pounds. | do
not sleep nost of the day from exhaustion. | ve dug
two ponds in ny back yard and recently conbi ned both
of theminto one.

Al of this was done in the md-sumer in
80 to 90 degree weather. There was no way | could
have done this w thout enzyne.

| know that enzyne replacenent will have a
great inpact on all Fabry's patients. Patients that
are not working due to the illness will be able to
return back to work and have a quality life not known

to us.
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| am now able to do little things that
people take for granted or hate to do, |ike shoveling
snow, nowi ng |lawns, or taking out the garbage thanks
to enzynme repl acenent.

If enzyne replacenent s provide to
children, they may never have to grow up feeling the
way we once did, nor wll they have to worry about
kidney failure, heart problens, or any other severe
issues that follow this dreaded disease. Maybe w th
approval of enzyne replacenent we can start planning
our famlies.

No longer will we have to hide from the
pain, the fear of people dying or just calling us |azy
because we cannot do the things that healthy people
can do.

Most people take their health for granted.
| try to live mne each and every day to the fullest.
| am one out of seven in ny famly that has Fabry's

di sease. Two of us are on drug. My not her, age 69,
is on a double blinded study for alnost one year. M
brother, he's had a kidney transplant, three strokes.

He is now on conpassionate use. The other ones are
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not presently receiving drug.

|'d Iike to say that ny nephew and | have
traveled since 1994 to the NIH every six nonths from
Canada, thanks to Dr. Brady and his staff. V' ve
participated in every study that we could help to
bring enzyne replacenent to this day. W are only two
of many others around the world that have also
participate in these tests to help nmake this day
possi bl e.

W believe approval is l|long overdue and
must need for quality of l[ife we have never had until
enzyne repl acenent .

|"'m 34 years old. Usually death occurs in
the fourth to fifth decade. Wth enzyne repl acenent |
feel that 1'm not faced with these fears. I am now
well enough that | can hold down a full-tinme job with
f ewer synptons.

| believe it's in the best interest of the
patients to have both drugs approved.

I'd like to thank the FDA panel for
allowing ne to speak at this very inportant neeting,

and | would also like to thank NORD for their
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financial support for ny travel arrangenents.

Thank you.
CHAI RVAN ACKI @ Thank you.

The next speaker is Jennifer

Di cki nson.

M5. DI CKI NSON: H . M/ nane is Jennifer

Di cki nson. "' mhere fromthe U K

| have to let you know that TKT has paid

for ny travel and ny hotel.

I'd just like to fill you in a bit on ny

case history. M father died from Fabry in 1966, age

48 with renal failure. I was only six years old at

the tine.
M/ cousin died from Fabry
fromrenal failure, but he did go into

|ate stages. He was in his early 40s.

in 1987, also

a coma in the

| also had a brother who died, age 13, of

renal failure. At the tinme it wasn't

he was Fabry. That we don't know.

di agnosed t hat

At age 18 | was taken by ny nother to see

a doctor in London who, yes, confirmed that I was a

carrier, but as a woman | would have no problens. I

amonly to consider when I have ny own famly.
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| am now 42 years ol d. Five years ago |

started to have severe synptons. | had to give up
full-time work at that stage. Synmptons, as we all
know, the burning pain in hands and feet, |legs and

arms, and sonetinmes other parts of the body. I
suffered flu-like synptons, tenperatures, nausea, and
constant diarrhea; also very, very tired, just an
absol utely sheer exhausti on.

And physical activity nmade ne ill, and I
spent a lot of tinme in bed. | also started to get
rat her depressed because at tines on the outside |
didn't look physically ill, but on the inside | was
just hurting so much.

| had to give up playing sports and things
that people normally do with their famly, holidays,
skiing holidays in the cold. | couldn't tolerate it.

| was so profoundly unconfortable in hot clinmates as
| was unable to sweat.

As you can inmagine this altered ny famly.

|'"ve got two children and a husband who works |ong
di stance from hone.

Life since Replagal. Since |'ve started
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nmy Replagal treatnments |'ve been able to work nore
and ny quality has just inproved dramatically. ' ve
started to play sports again, and I can do all of the
normal househol d activities that had nade nme a failure
bef ore.

The burning pains are now very infrequent,
and if | do get them at all, they're bearable, and I
just have so nmuch nore energy again.

Also, ny diarrhea has stopped, and that
was one of the first synptons, and it stopped very
qui ckly, as soon as | started treatnent.

" m al so sweating again and havi ng spent a
holiday at the end of the sumrer in Turkey, ny friends
couldn't believe ny excitenent at being able to sweat.

It's the first time | had ever experienced it. They
thought | was rather nmad, but it was just a pleasant
sensati on.

Also, ny doctors have confirnmed that ny
creatinine clearance has inproved since |'ve been on
the treatnent.

Qobvi ousl y everyone has noti ced t he

di fference. Col |l eagues at  work, friends, but
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especially ny famly and the children. The infusion
has now been adm nistered by ny husband at hone, and
they have just becone a part of life. It's obviously
very relaxing, rather than ny five hour trip to the
hospital, and ny husband at last feels he's doing
sonething to help, having spent so many years feeling
so hel pl ess.

And just to end, | wish the ERT had been
around in ny father's day, but I'mjust very happy and
fortunate that I'm having this treatnent. And having
spoken to many patients in the UK and several
patients that at a recent patient synposium in
Barcel ona, they have also indicated to nme that they
are benefitting fromthe treatnent, too.

And | just sincerely hope that patients in
the United States will also be able to benefit from
this treatnent as soon as possi bl e.

And I'd like to thank you for the
opportunity to tal k today.

CHAI RVAN ACKI :  Thank you

The next speaker is Judy Collins-Stanl ey.

M5. COLLI NS- STANLEY: I would like to
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thank all of you for letting nme cone to Washington. |
have to tell you that TKT has never nmet ne or heard of
me that | know of.

| have heard of this enzynme through ny
nephew. So if you would allow nme, | would like to
tell you a little history. "1l be brief because I
know it's your | unch.

My father died in 1965, and | started this

Il ong journey of finding out what was wong with all of

us. | ama carrier. | experience the burning of the
hands and feet until it's intolerable. | have two
uncles that have died with this disease. | have a
cousin with a stroke. | have two cousins, | have one

nephew, and ny son.

| will dwell on ny son as opposed to ny
nephew right now. M/ nephew fortunately has gotten
the TKT conpassionate treatnent. He is thriving. He
was little skinny, scrawny, sickly child grow ng up.
| never saw himwell. | thought he was | azy.

M/ cousin is the same way, very skinny,
sickly, and everyone has called himlazy.

My son has been sick nost of his life. He
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has had the diarrhea. He has had the chronic hands
burning. They've all just eaten Tegretol just to try
to get sone relief.

The main thing | am here today for is to
tell you that ny son went into end stage renal failure
at age 27. I nearly lost him He had a Kkidney
transpl ant after being on dialysis one year.

Now they tell us he's got tinnitus. He's
al nrost deaf in his left ear. He has chronic fatigue,
and he has the diarrhea.

M/ nephew that is on the replacenent
enzyne, that is on the conpassionate treatnent is
thriving. He's gained a lot of weight. The reason I
know this, he E-mailed ne. He thanked ne for
harassing him to the point of going on one of these
st udi es.

And | nyself have participated in three
studies, and ny son has, but we have never gotten the
pl acebo or the drug. W just gave our bodies,
pi ctures, degradation, anything we could give for this
cause.

So I'm here today begging you to please
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vote for this. Even if it should do harmto one, it's
a better quality of life as you have heard.

| thank you for your tine.

CHAI RVAN ACKI :  Thank you

Qur next speaker is Thomas Stanl ey.

MR STANLEY: |I'm here just to speak as a
husband and a father. | can't add much to what ny
life has just said or the rest of the people.

And as far as all the problens go,
everybody knows this, everybody that's in the room
M/ son is 27. He hasn't yet had anything real
serious, but he has to take eight to ten Tegretol a
day just to function. He has never kept a job for
nmore than six nonths, and that's one thing several
peopl e have nenti oned.

It's very hard, especially in the heat.
He likes to -- he did |like to do construction work and
work outside. He just can't do it.

And if it hel ps one person, whether it be
him or anybody else, if you could approve one or both
of these things, if they help one person, it wll

answer a prayer |'ve had for 37 years and that prayer
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was for sonething to happen to hel p these peopl e out.

Thank you very nuch

CHAI RVAN ACKI :  Thank you

The next speaker is Arado Montal vo.

MR MONTALVO | would like to thank the
commttee for letting ne cone here and speak. ' d
like to also thank NORD for helping me with ny travel
arrangenents to get here.

My nane is Amado Montalvo, and | am a 42
year old H spanic from West Texas where the summers,
it gets up to 107 degrees.

| was diagnosed with Fabry's disease in
1987 at the age of 27 by Dr. Stanbaugh in Lubbock,
Texas. Dr. Stanbaugh had been treating a brother and
cousin of mne at the time with Fabry's. | have had a
brother, two cousins, and two uncles die from this
di sease

| suffered as a child from the pain and
synptons associated with the disease which caused a
| ot of disconfort. M/ parents were taking nme to the
doctors only to be told that nothing was wong with ne

and that everything was in ny head.
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This woul d beconme very frustrating. Ever

since | could remenber, | knew that sonething was
wong with nme because of the things that | felt were
not normal .

One of ny main conplaints was not being
able to tolerate the heat. M body did not perspire.
M/ hands and feet would burn and hurt with a pain so
severe that at night | would get in the fetal position
and cry nyself to sleep.

The doctors would not give ne anything for
my pain due to the fact that they still believed that
it was all in ny head.

As a child in school | was not able to
have any fun when | played in sports because of ny
di sease. Il would run out of air, and | would
experience extrene pain, but | was determned that
much nore to push nyself and try to do better.
Sonetinmes it would work, but the majority of the tine
it did not, and I was really limted to what | was
able to do.

In 1992, | was contacted by the National

Institutes of Health in Bethesda, Maryland, and was
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asked if I would be interested in participating in a
study that they were doing on Fabry's disease. I
agreed to do so. | felt that if the research could
help find a cure or help ease the synptons and
increase ny quality of life, it would be well worth ny
time.

| have been on Replagal for three years,
and it has nade a big change in ny life. For exanple,
nmy gastric problens have inproved to the point that |
have put on 25 pounds of good, healthy weight. My
body has begun to perspire, and | wll never forget
the first time that | did perspire. | felt a breeze
and it felt cool to nme, and | thought to nyself, "So
this is how sweating is supposed to feel." It was
great.

| know | can now tolerate the heat a |ot
better, and I'm able to coach ny daughter's basket bal
and softball teans. | nyself play in the nen's
softball |eague, basketball |eague, and unpire Little
League basebal | ganes.

| amcurrently walking two mles daily and

riding ny bike the sane distance. | feel a |lot better
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and have a better quality of Ilife. M/ friends and
coll eagues at work in the church tell me that | |ook
health and | |ook better since | have been on
Repl agal

Replagal is the reason for nme having a
better quality of Ilife. | have cone here today in
hopes that | can nmake a difference in the way that
Replagal will be |looked at. M goal in 1992, by being
a participant in the research, was that t he
researchers would be able to help not only me and ny
famly, but ny ten year old daughter is beginning to
suffer from sonme of the synptons, but also other
children and adul ts.

| now know that there is sonething that
can help, and just as | have been helped, and the
difference that it can nmake in their life not just to
prolong life, but to have a better quality of life.

| nmentioned ny daughter in what | have
said, and not only for ne am | hoping that you wll
really ook at this close and approve it, but | do not
want her to suffer as | did as a child, and if you al

do approve it, | feel like that they can take the tine
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to do other studies and take children in to where they
will be able to help them

Thank you for letting ne speak.

CHAI RVAN ACKI :  Thank you

| think at this tine we wll break for
lunch and return at 1:30.

(Whereupon, at 12:36 p.m, the neeting was
recessed for lunch, to reconvene at 1:30 p.m, the

sane day.)
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AFT-EERNOON SESSI-ON

(1:32 p.m)
CHAIl RVAN A : Ckay. Pl ease take your
seats. W'd like to get started.
Cay. | thought | would try sonething
very uni que. It seens that yesterday | tried one

tactic and that met with a certain anmount of success.
So | thought | would try sonething very different. |
t hought we would go straight to the questions.

Hearing no dissent --

(Laughter.)

CHAl RVAN  ACKI : Ckay. On the first
guestion | have been asked to read it for the record.

Oh, Tom had a | eftover question.

DR FLEM NG Vell, | guess now | have
t wo. | guess | now have two burning questions. I
mean, one of themis --

PARTI Cl PANT: Tal k into your m crophone.

DR FLEM NG | had a burning question
now maybe | have a second.

CHAl RVAN AKX : This is not a burning

bush. This is only a burning question, and there are
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no foll ow up questions to his burning question.

(Laughter.)

CHAI RVAN ACKI:  The floor is yours.

DR FLEM NG Wll, | have always found
the nost valuable part of these Advisory Commttee
sessions the opportunity to hear perspectives from
colleagues and also to share perspectives, and
obviously we can do that through the questions, but do
we not want to take a fair anmount of tinme to do
addi tional discussion of issues before we get to
answeri ng questions?

CHAI RVAN ACKI: | think the strategy m ght
be let's see how we do. Yesterday | think was
exceptionally long, and let's deal with your burning
question first and then Ilet's launch into the
questions, and then if we have issues to discuss,
| et's discuss them

DR FLEM NG But don't the issues, in
fact, potentially influence the answers to the
guesti ons?

CHAl RVAN AKX : It does, and | thought

yesterday we had this open discussion before, and
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actually we answered many of the questions, and then
when we tried to answer the question, it was as if we
had never seen the questions before.

So | was just wondering this tine to kind
of be alittle bit nore efficient if we mght just --
if there are sone questions that you'd like to deal
with right off the top, then let's address that
because | know that you had a question, especially
followng this norning' s presentations.

DR FLEM NG Al right. "1l phrase ny
question, and if you sense that it would easily cone
out through these other questions, |'mhappy to defer.

CHAl RVAN ACKI :  Ckay. Fair enough.

DR FLEM NG Basically ny fundanental
gquestion was to the FDA in terns of where are we from
a reqgulatory perspective here. W have seen two
random zed trials, the 003 and the 005 studies,
respectively random zi ng 14 people and seven people to
active intervention. The first study 003 targeted as
a primary endpoint pain, and in the aggregation of
results certainly didn't show any clear signal on that

primary endpoint.
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The second study had a primary endpoi nt of
cardiac (B3 content, and al so yielding P val ues around
.4, .7, in that range. So also falling well short of
providing clear evidence of benefit on its primry
endpoi nt .

Both studies then having dozens of
secondary neasures. In a certain sense it's fully
appropriate in a Phase 2 study, in an early Phase 2
study, to explore the data and to learn as nuch as
possi bl e, realizing what you' re learning is hypothesis
gener ati on.

So I find nyself a little agitated when
| ooking at sone of these results and having results
interpreted alnost as though they're providing sone
concl usi ve evidence of benefit, which in a sense when
you're bringing an application before an Advisory
Commttee, the Advisory Commttee is, in essence,
havi ng to answer that question.

But It just seens as though this
devel opnent plan is being evaluated at a stage of what
| would traditionally think has just finished its

Phase Il screening trials, generating hypotheses for
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sanple sizes that could be adequate and study
durations that coul d be adequate.

There is another trial, the 010 trial,
that actually has sonme substantive sanple size,
al t hough unfortunately its limtation may be a short
followup period. There isn't a study that we see in
pl ace here that would provide 60 to 80 people foll owed
for three years, so to speak. One has here the 010
study, but even at that we're not presented anything
other than the fact that its primary endpoint, which
is certainly an inportant primary endpoint relating to
creatinine and GRF changes, is negative.

So is this being developed in an
accel erated approval strategy, in which case what is
the study that's in place that ultimately is going to
give clinical endpoints, or is the 010 supposed to be
t hat study?

But then we've already seen that it's
negative, very inpressively negative on the primry
endpoint. So |'m perplexed here because it |ooks |ike
we're |ooking at Phase 11 exploratory hypothesis

generating data as the essence of the information that
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DR VALTON: |
things quite well and that
simlar to what
which we are bringing it to you

submtted to the agency asking

approval on the basis of the cli
supplied to us.
We have brought that

t oday, and |
t he manner
you' ve heard, our viewpoint

t he conpany, and | think,

hear the commttee's perspective on the clinical

CHAl RVAN AKX : And

case, |
do cover the issues.

kay. | will

the question that stens from the

two placebo controlled clinical

TKT- 005, have been subm tted

appl i cation. TKT has recently

S A G CORP.

202/797-2525 Washington, D.C.

t he FDA vi ewpoi nt

you' ve been sayi ng.

in which we are viewng

i'sS not

therefore, it

think if we do address the first

read the first

227

think that you've summed up

Is very
The framework in
Is that this BLA was
for a conventiona
data that

ni cal was

forth to you here

think that we've been reasonably clear in

this data. As
entirely shared by
is valuable to
dat a.

in this particular

guestion, we

guestion and
r eadi ng. Data from
trials, TKT-003 and
to the Ilicense

conpleted a third
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pl acebo controlled clinical study, TKT-010. St udy
TKT-003 was designed with the primary objective of
denonstrating a neaningful effect in the reduction of
pai n.

Data were also collected on rena
function, cardiac function, and ot her clinical
out cones. The pain outcone in study TKT-003 did not
indicate a treatnment associ ated effect.

Study TKT-005 was designed wth the
primary objective of denonstrating a biochem ca
effect on GB3 content in heart biopsies. Data were
al so collected on renal and cardiac function outcones.

The study results did not denonstrate a treatnent
associ ated effect on cardiac GBBG& content.

Wiile sone renal function or r enal
hi st ol ogy outconme suggested a treatnent effect, there
were secondary or exploratory endpoints in these
studies and were inconsistent and/or contradictory
with multiple other endpoints.

These dat a pr ohi bi t reachi ng cl ear
concl usions regarding beneficial effects of treatnent

on these organs. FDA determned that the data do not
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provi de substantial evidence of efficacy.

The primary endpoint of study TKT-010 was
eval uation of progression of renal inpairnent. Wil e
FDA has yet to receive the conplete study report, TKT
has stated that the results of the study do not
provide statistically significant evidence of efficacy
on progression of renal dysfunction.

Pl ease di scuss the available clinical data
and any conclusions you are able to draw from these
data regarding efficacy of the product. Do you find
that TKT has provi ded substantial evidence of efficacy
of agalsidase alfa in the treatnent of Fabry's
di sease?

VW wll be wvoting on this after
di scussi on.

Dr. G ady.

DR CGRADY: Yeah, | just wanted to ask the
FDA. You know, in your presentation there were a
whole lot of | guess what | thought were fairly
substantive nethodologic issues wth both of the
trials conducted with regard to this product.

And there was a site visit and lots of
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ot her issues raised with the data and the nethods, and
I"m just wondering if you can give us sone (¢l obal
assessnment of how serious those were, you know, wth
regard to even the positive findings.

DR WALTON: | think that | would note
first that the fact that there was a site visit is not
at all unusual. It is standard practice wthin
mar keting applications for the FDA to go out to sone

portion of the sites to examne the records at the

site.

And in this case, study 003 was a single
site. So we, in essence, could inspect the entire
study with one site visit, and that's a little

unusual , but the fact that we did have a site visit is
not in and of itself unusual.

| think that Dr. Rieves conveyed to you
that on that study the site visit helped us 1in
interpreting the information provided to wus and
determning that we feel on the prinmary endpoint the
data are not interpretable. W can draw no
conclusions at all fromit on that endpoint.

Wth regards to the other data, | think
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we've highlighted that there are certain concerns
about things like urine collections being adequate,
for instance, on the creatinine clearance.

On the clinical data, there were not on
the other endpoints major rmethodologic problens
identified. There were on the histology endpoints.
Dr. Reves highlighted that there are nethodol ogic
difficulties that we feel are severely inpairing our
ability to interpret those findings.

Nonet hel ess, because t hey may have
inportance in evaluating this product for this
di sease, we certainly did present them but in terns
of the methodol ogic problens, it probably is primarily
limted to the pain data and to the histology, and
that is not in ternms of how those sanples were
coll ected, but rather how the actual reading of those
slides are.

And that question is actually going to be
a portion of what we ask in a later question, your
recommendati ons about that aspect of those data in
terns of giving our concerns or does the commttee

feel able to interpret that or is it worthwhile
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returning to those slides in a nore structured manner?

So | think that that's on that study. On
the other studies | don' t believe it's the
met hodol ogi ¢ problens that are giving us pause. It is
the outconmes in the data thenselves, the apparent
weakness of t he results and sone of t he
i nconsi stenci es between the findings.

CHAl RVAN ACKI @ Dr. Hunsi cker.

DR HUNSICKER  Continuing ny tradition of
trying to summarize where | am at the beginning, |'m
going to actually read or not read, but discuss a set
of opinions that | have that would form the basis for
a vote and invite ny colleagues to anplify, discuss,
critique, challenge, whatever it happens to be.

| want to say that first | am speaking to
the issue of whether the sponsor has denonstrated
solid evidence of clinical efficacy. | want to say
before | do this for the sake of sone in the audience
who may not understand what we're after, that absence
of proof does not constitute proof of absence.

That is to say if the sponsors have not

today convinced us of clear evidence of efficacy, that
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does not exclude the possibility of efficacy. It
sinply states that as of this nonent can we or can we
not establish efficacy.

And it's going to be ny contention that we
cannot at this nmonent establish evidence of
significant clinical efficacy. W can't exclude it,
but we cannot establish it.

| nmake that opinion based first on the
controlled trials, and I'm going to talk first about
the renal and then the cardiac business, and then
general considerations that weaken the data stil
further.

Wth respect to the renal, the primry
claim seens to be riding on the creatinine change in
the 003 study. 1've already expressed nyself on this.

| won't be redundant. |'m very skeptical that that
is a robust change, that change at the end of the
random zed period for all of the reasons that we've
di scussed.

In addition, this is not consistent across
studies. W don't see it with respect to the GFR W

don't see it with respect to the serum creatinines.
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W don't see it in the other study. So | do not
believe that we have solid evidence fromthat study of
a renal physiol ogi ¢ change.

W go to the renal histologic change. The
one thing that is significant is the difference in the

fraction of glomeruli that have nesangi al thickening.

Now | have to get to the issue of a
significant clinical outcome, and what | would assert
is that | don't exclude the possibility of using

histology as a significant clinical outcone, but I
woul d assune that that would be irreversible damage,
that is to say, clear-cut evidence that this is on the
way to fibrosis, and at the best what you can say is
that a difference in nesangial expansion is not
tantanount to progressive fibrosis.
W don't know what the neaning of this is.
This could be a surrogate of sonme sort. W can
discuss that later on, but it is not established
clinical change that would warrant a finding that
there is a definitive beneficial clinical effect.
If I go on to the cardiac things, | point

again to the inconsistencies that we have tal ked about

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

235

both within studies and between studies, and so | do
not find the data that were presented convincing that
there is a clear-cut, pretty solid clinical benefit.

The general things that | would then
qualify those two things is that in neither study was
the primary outcone significant, and one always has to
devalue the P values that you find in specific
conponents underneath that by the fact that there are
very | arge nunbers of other exam nations.

Ther ef or e, even the solidity of the
finding that we see is attenuated by the fact that
there are many, nmany tests. | repeat this does not
exclude the possibility of effectiveness. It just
goes to ny conclusion that as of today this claimis
not yet established.

Now, the long term studies are an
inportant issue here, and you ve heard, | suspect,
nmost of you have heard us discussing yesterday the
i ssue of whether you can use historical controls as a
solid conparator. | want to give you two reasons why
| think in both of those cases that this is probably

very -- both the case of the heart and the kidney why
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this is tenuous.

I n t he case of progressi ve rena
insufficiency, a very clear issue is that the rate of
progression is going to be a function of where you
start at least early in the disease. Patients who are
close to normal renal function wll typically |ose
function rather slowy initially and only until they
get into that sort of termnal slope, if you wll,
with a creatinine that is definitively in the abnornal
range, can you assune that there wll be the higher
rate that we saw in the studies that came from NIH and
the |ike

The two groups of patients are clearly
non-conparable with respect to that. The patients in
the followon study had lower creatinines at the
outset, and it does not surprise ne as a nephrol ogi st
at all that there is a difference in the rate of
progression in that group of patients who were studied
at an entrance creatinine of one to 1.1 conpared to
the patients who were seen later at 1.6 and above in
the NI H study.

So | do not believe that we can use the
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historic data as a basis for expectation of what would
happen.

In addition, as we've heard, as we said
yesterday, there is a wole world of difference
between even 2000, let's say, or 1998 and 2002 in
ternms of the use of converting enzyne inhibitors, the
bl ood pressure control, and so forth.

Wth respect to the heart ny argunment is
different, and | first of all let you know that |'m
not a cardiologist, and so what | say is based on what
| know from ny colleagues in cardiology about what's
happening in the managenent of cardiac failure, and
that is that within the past ten years, there has been
a very substantial difference in the treatnment of and
outcone of cardiac failure so that today it should be
anticipated that a person comng to an experienced
cardiologist wth congestive heart failure wll
i nprove with standard therapy.

Wat we don't know is whether the people
who we see in this study will have inproved nore than
the people who would have inproved had they received

only the current standard of therapy. This is
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unknown.

And, therefore, | believe that it 1is
unreliable to use an historic database to conpare
outcomes and to say that we would not have expected
i nprovenent.

Based on all of that, | have to say that
there are no data here that serve to |eave ne
absolutely convinced of a clinical benefit, and
therefore, | do not believe that they have achieved

solid evidence of effectiveness.

CHAl RVAN AKX : Do we have any other
comment s?

Dr. Wolf.

DR. WOOLF: I'd Ilike a point of
clarification from the FDA This is not an

accel erated application?

DR WALTON This application was not
submtted with a request for accel erated approval .

DR WOOLF: So we nust denonstrate
clinical efficacy and not a surrogate marker wth
efficacy proven |later?

DR WALTON. This first question is, yes,
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is with regard to the evidence of direct clinical
benefit. I|'"'m sure you' ve read through the other
guestions, and you can see that the second question is
going to be asking about the idea of a surrogate
marker, and that second question was put there in
light of the fact that we were bringing two
applications to you and of what the, you know, main
di scussion of the first application was going to be
and the potential advice that we mght have received
on the first day.

W thought it mght be valuable to receive
your comments on that topic as well on this
appl i cation. However, that 1is not the way the
application was submtted to us, nor is there any
verification study underway.

DR WOLF: Wth that caveat, | agree with
Dr. Hunsicker's assessnent.

CHAl RVAN ACKI : Dr. Jonas.

DR JONAS: | think that there's sone
reason for optimsm that this pharmaceutical could be
effective in that it is a replacenent for an enzyne

that's not being produced. It's the sane sequences as
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the enzyne. It goes to the right spaces that the
enzynme or right conpartnents, at |east sonme of them
that the enzyne is supposed to be in, and it does seem
to have an effect on storage of material in vascular
endothelial cells at least in sone of the material
that we've revi ened.

So all of that gives one sone reason for
optimsm However, | nust agree that the material
presented to us in these studies is not persuasive
regarding an clear-cut effect. Now, that may be a
probl em of the anmount of tine allowed for the study.
That may be also related to even sonething |ike dose
of the agent used, but | nust agree that | don't see a
conpelling effect other than the things that |
mentioned in the data that was presented.

CHAl RVAN ACKI @ Dr. Barisoni.

DR WALTON. Dr. Aoki.

CHAl RVAN ACKI @ Yes.

DR WALTON: My | clarify the comment
that | nade previously?

CHAl RVAN ACKI @ Absol utely.

DR WALTON: Al though this application was
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not brought to us primarily for accel erated approval,
that that idea was raised during review in discussions
with the conpany and in the briefing docunent that
t hey have provided they have expressed an interest in
that consideration as well, and it should not be -- |
really may have given an incorrect inpression in ny
answer about focusing just the initial presentation
and not the |ater discussions.

CHAl RVAN ACKI :  Ckay. Thank you.

Dr. Bari soni

DR BARI SONI : If we agree that there is
no solid evidence for the data that is being provided,
and in particular I'm talking about the histologic
data, | was wondering whether there is a chance to
review those data and review those slides and
reeval uate them and see whether it's possible to cone
up with sone scoring system that mght tell us
sonething nore about the effect of this drug at | east
hi st ol ogi cal | y.

DR \VEI SS: Doctor, actually that is one
of the questions actually specifically for this

commttee to see, | believe, about whether or not
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there is an opportunity to reread. One of the
advant ages of having biopsy sanples is that you can
engage in rereads in certain matters, and one of the
specific points of advice we'd like fromthe commttee
is whether or not that would be sonething that we
shoul d have di scussions with TKT about.

So we would be very interested in hearing
t hose coments.

CHAI RVAN AXKI :  Dr. G ady.

DR GRADY: Wll, | find this all kind of
confusing and odd because if you renenber yesterday,
what we were presented, what we were really struck by
yesterday was the fact that the conpany had devel oped
a product which clearly replaced an enzyne defici ency,
and | think none of us would argue that this product
does the sane thing or has the sane potential and has
the sane conpelling sort of theoretic and biol ogical
potenti al .

Yesterday al so we were presented data that
showed that the effect of the drug was to reduce
aggregation of A3 in certain cells of the kidney, but

not all cells of the Kkidney. In fact, we've been
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presented simlar data here in that if you |ook at the
FDA slides, there was a statistically significant
decrease in lipid in endocapillary cells of the kidney
and in vascular epithelial cells. It's pretty nuch
exactly the data that we were shown yesterday.

There was not a statistically significant
effect in other cells of the kidney.

CHAl RVAN AKX : But | caution you that
each of these --

DR GRADY: Vell, | know that, but I'm
just saying that with regard to what we know, it seens
to ne we know sort of simlar things, and we perhaps
know a little bit nore in that sonme of these short
term studies did not who any effect on renal function,
and I find t he pai n data just conpl etely
uni nt er pretabl e.

Oh he other hand, it just seens like an
odd position to be put in because | think that we do
have the sane conpelling biologic plausibility, and we
do have effects on sone cells, not others.

CHAI RVAN ACKI @ Point well taken.

Dr. Schnei der.
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DR SCHNEIDER  Well, | nmean, to start, to
answer the specific question, ny answer would be no,
that we've not been provided substantial evidence.
But | think I want to go one step further.

After these two days or day and a half |I'm
fully convinced that enzyne replacenent therapy works
in Fabry's disease. The problemis that neither group
has really presented the kind of evidence we'd like to
see.

| suspect that one reason for this is this
crazy situation where only I'mtold that whoever gets
approved first, the conpany has lost mllions of
dollars and has to wait seven years. Consequent |y,
t hey' ve both gone nuch too fast.

Knowing the natural history of this
di sease, obviously what we all want is a controlled
study. And the natural history of this disease is so
bi zarre of normal kidney function for a very long tine
and suddenly all of a sudden fall-off and wth
i nprovenents in treatnment the patients wth rena
di sease, we all know that this sudden fall-off m ght

occur a few years later in 2002 than it did in 1996.
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It's very likely that a controlled study
to give the answer we want woul d take several years,
many years. | don't know, and obviously we can't go
back and do that anynore.

| think the fact that the drug 1is
avail able in Europe. W have people flying to Europe
to get treatnent. Once we approve one drug it's going
to be inpossible to keep patients in a controlled
group, in a controlled study.

Personally, | think it's tine to approve
this drug and get to the kind of answer we really want

in post marketing, very careful followup of patients,

which could take years. I think we will eventually
get the answer. It's a shane that we're doing it this
way. | don't think we have any choice at the nonent.

W have hundreds of patients who need this

drug. So it's obviously going to help them and I

think we're just being a little too pedantic in trying

to demand the type of thins that we'd all |ove to see.
I think we really should approve one of these.

Personally 1'd like to see them both approved. I

don't know if that's possible.
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If | had to choose between the two, the
group yesterday, pick the primary endpoint and as best
| could tell, a close collaboration wth the FDA
They nmet that endpoint very nicely, and then we had a
big fight whether that was the right endpoint or not,

and we overwhel mngly voted that it was.

Again, | have no reason to believe that
one drug is any better than the other. It's just one
conpany, | think, maybe by luck, maybe by smarts has

ended up with a better application than the other, but
| really would like to see this drug approved, and I
think it's a disservice to the patients and really it
sort of throws mud in our own faces to hold off on
t hi s.

| think there should be approval of this
drug. So that's ny vote.

CHAI RVAN ACKI @ Dr. Md ung.

DR M CLUNG Let ne just anmplify the
i ssues about the quality of the data fromthe clinica
trials, not so nuch the endpoint, but one other issue
is that I'muncertain about the dose particularly with

this drug. There is no clear dose response curve
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where above the dose response curve that was studied,
and |I'm not sure where we are on the dose response
curve.

Moreover, the serum and urine |evels of
the substrate were reduced, but not to normal, and
while it's possible that there is a threshold effect
where suppression of a certain anmount would result in
clear or even optimal clinical benefit, I'm not
certain that that's true, and the conbination of those
two things at |east nakes ne uncertain about that even
if the drug is approved -- and | agree that the
plausibility that it will work is true, but |'m not
sure that this is the correct dose.

And while it is wunfortunate to w thhold
therapy from patients who mght benefit, it's just as
unconfortable to expose patients to the wong dose of
a drug that encourages both expense and potenti al
toxicity without clear evidence of benefit.

DR HUNSI CKER: I"d just like to clarify
one thing. | addressed specifically the question of
whet her we had currently solid evidence of efficacy.

| concluded and I will nmaintain that we do not.
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| wll just clarify |I said precisely the
sanme thing yesterday. So the issue of whether there
is a surrogate is sonething that we can discuss when
we get to the surrogate, but right now the issue
before ne at least, as put in this thing here, is has
t he sponsor established efficacy as of now

And ny belief is that they have not yet.

CHAl RVAN  ACKI : Since | don't see Dr.
Flem ng --

(Laughter.)

CHAI RVAN ACKI: | do see Dr. Flem ng

DR FLEM NG Vell, actually ny comments
can be nmuch shortened significantly because al nost
verbatim what Dr. Hunsicker has said at the begi nning
was the assessnent that | was going to articul ate.

| mght just add that certainly as well
the pain data which were the primary endpoint in their
| argest pivotal study was al so unfavorable.

V've had a nunber of comments nade about
kind of the philosophy of what strength of evidence we
should have in life threatening disease settings, and

in settings where there is considerable difficulty in
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being able to enroll because of snall nunbers.

It seens to ne that we have had put before
us reqgulatory standards, and those standards do
accomodate the fact that this is an orphan drug
setting, and yet in an orphan drug setting it's very
clearly indicated that there still needs to be
substantial proof of efficacy.

Are all enzyne replacenent reginens the
sane? If, in fact, Reginmen A was proven through
rigorous clinical trials to establish benefit, does
that nmean that any Reginen B that conmes along we wl
automatically assune carries the sane benefit?

| nean, we just heard one aspect that
shoul d give us pause. If the dose is not proper, we
may not achieve the same efficacy. W had discussion
about the fact that is it ethical to random ze people
on a life threatening disease to a control reginen
over two or three years. It's not unique to this
setting.

There are a nunber of settings where we've
had life threatening disease settings in an unnet

need, and yet it was determined to be wse to
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determ ne whether there was adequate proof of efficacy
before interventions were approved.

If we worry about a small nunber of people
on a placebo being disadvantaged by being on that
pl acebo, should we not worry about the possibility of
approving an intervention that, in fact, isn't
established to be beneficial where it could be wdely
used and, in fact, be a placebo?

How ethical is it to have people on a
pl acebo for years and have it a large part of the
popul ation where they're getting bi-weekly infusions,
especially if there's another reginmen out there
hypot hetically for which there is benefit? |Is it not
inportant to understand that if an agent is approved
that there is adequate evidence of efficacy?

And as | understand from a regulatory
perspective, that is, in fact, the declaration. So |
understood our challenge here was in the context of
what has bene put before us even in an orphan drug.
| s there substantial proof of efficacy?

That's the question that we're being asked

to answer, and | think Dr. Hunsicker's response
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provides a very clear answer to that question.

CHAl RVAN AKX : Seeing no further
di scussion, then why don't we start with the votes,
starting with Dr. Md ung.

DR McCLUNG Let ne see what the question
is sothat I'll know whether yes or no is correct.

CHAl RVAN AKX : Yes or no. Do you find
that TKT has provided substantial --

DR McCLUNG | understand the question,
and the answer is no.

DR FOLLMAN:  No.

DR BARISONI: No.
SCHADE: No.
FLEM NG  No.

WOCLF:  No.

5 3 3 3

KNOALES:  No.

CHAl RVAN ACKI @ No.

JENNETTE:  No.

WATTS:  No.

LEVI TSKY:  No.

SAMPSON:  No.

3 3 3 3 3

HUNSI CKER:  No.
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CHAI RVAN ACKI @ The vote is 15 to zero.
Turning to the second question, |'ve been
asked to read this as well. | hope you' re enjoying ne

readi ng this.

In the controlled study TKT-003, renal

tissue bi opsi es wer e col | ected, and

mul tiple

hi st ol ogi c features anal yzed as secondary or

expl oratory endpoints. Only a portion of the analysis

nmet hods were prospectively planned in det

ail. The

data suggests sone effects on renal pathology, but the

exact degree of treatnent associated

uncl ear.

change is

Data regarding endpoints other t han

clinical efficacy may, under sone circunstances, be

used as an unvalidated surrogate for efficacy. The

accel erated approval regul ations provide for

of a product based on such data.

mar ket i ng

The first question is: please discuss the

quality and strength of these data. Pl ease discuss

the potential predictive neaning of the
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findings obtained by TKT. Pl ease include discussion
of the inportance of the renal vascular epithelial
cell type as conpared to other renal cell types or
tissues.

And we are going to be asked to vote on,
with clarification, are any specific elenents of the
hi stol ogic data reasonably likely to predict clinical
benefit -- i.e., | assune it is the surrogate -- in
the manner i ntended under the regulations for
accel erated approval .

DR WALTON:. Dr. Aoki.

CHAl RVAN ACKI @ Yes.

DR WALTON: Gven the flow of the
di scussion that's been occurring, it occurs to us that
our breaking up of this question into three parts may
not serve the commttee well in how they mght feel
nmore confortable about discussing things. If vyou
would prefer to sort of open discussion up to all
three aspects, all three subparts of this question if
you think it mght be nore efficient, we would be
happy to have it done that way.

CHAl RMAN A : | think that would Dbe
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reasonably wel | received.

Ckay. That was -- | read Part A and Part
B. Part Cis if you do not feel the histologic data
at present is reasonably likely to predict clinical
benefit, do you recommend that any further eval uations
of the existing biopsy sanples be perfornmed, with the
possibility that these additional evaluations mght be
a suitable basis for an accel erated approval ?

If the answer is yes, then please discuss
the types of re-analyses that would be nost useful for
TKT to perform

Dr. Hunsi cker.

DR HUNSI CKER:  Ckay. I"m going to start
with a question. | wll after | hear the response
probably be ready to give an answer.

| read Paragraph 601.41 that we've had
distributed to wus, which is approval based on a
surrogate endpoint or on a clinical endpoint other
than survival or irreversible norbidity. The FDA may
grant marketing approval for a biologic product on the
basis of adequate and well controlled clinical trials

establishing that the biological product has an effect
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on a surrogate endpoint that is reasonably likely
based on epidem ol ogic, therapeutic, and so forth, as
| read yesterday, basis.

So it seens to ne as | read this that to
approve at this nonment, to recomrend approval of this
agent on an accelerated basis conditional upon [|ater
validation would require not only that a surrogate be
desi gnated, but that there be now convincing evidence
that at |east the surrogate had been affected; is this
correct?

DR WALTON.  Yes. W would hope you woul d
find that the data you have in hand now on sone
particular piece of information is convincing to you
that there has been an effect on that surrogate and
that that surrogate, that particular surrogate you
view as reasonably likely to predict clinical benefit.

DR HUNSICKER  Ckay. Then if | may, |I'm
going to respond to the issues that | put. So | wll
start out off +the cuff saying that | have the
suspicion that has been shared by many of us that
these enzynmes are likely to be very simlar; that

there is some kind of a priori the likelihood that
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they're going to do the sane thing if they're properly
dosed.

But I"'mgoing to stick with what |'ve been
told to do by the instruction today, which is to
evaluate is there sonme surrogate that | can pick out
of the data today for which the =evidence is
convincing, for which there is a rationale for a
relationship to ultinmate outcone and for which there
i's convincing evidence that there has been a change.

The first part of those two is rather
easy. | can go through. | told you yesterday that |
thought that it was rather arbitrary to choose one
pat hophysi ol ogi cal hypot hesi s. | personally believe
t hat the pathophysiologic hypothesis put forth
yesterday by the Genzynme corporation is probably the
nore credible of the ones that are put forth sinply
because there is the experinent of nature evidence
fromthe cardiac variant, and so forth that that m ght
be correct.

But | am not what | would call highly
persuaded that we have any clear evidence that any one

particular surrogate is better than another one. So |
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have to be very open mnded as to what surrogates
m ght suffice anongst the ones that we have here.

O the ones we have here, the one | find
nmost |ikely to be persuasive to ne is the change in
pat hol ogy. That s because | suspect that the
sponsors may well be right that the expansion of the
mesangi um mght well be a prelude to further fibrosis
and that that would be indicative of Ilong term
out cone.

So if we were to choose that, then | have
to look at the issue of pathology, and | want to be
very clear about one thing. Wre there a change in
overall, across the whole series of severities,
including the irreversible changes, | would be very
persuaded, if there was significant change in the
total scarring within the kidney, just as | would be
persuaded if there were a change in renal function; I
woul d be persuaded that that was a very good surrogate
and that it mght |ead us on.

I'mw lling to believe that the change in
mesangi al thickness mght be just as good a surrogate

as we accepted yesterday. The problem is that the
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evidence in favor of that being a significant change
i's much weaker

So I cone up with -- and |I'm open to
di scussion on this -- | conme up with I cannot as |
read through this find a surrogate which both has sone
credibility as a predictor and for which there is
clear evidence that the intervention has nade a
substantial change.

CHAl RVAN ACKI :  Dr. Jennette.

DR JENNETTE: Vell, with respect to the
specific questions, asking about the quality of the
observations and the strength of the evidence that
there is an effect and that it mght be a marker of
clinical outcone, with respect to the quality, there
clearly were sone nethodologic problens, and there
clearly were sonme changes in the observations that
were ultimately nmade relative to the ones that were
proposed to begin wth.

And as the FDA review pointed out,
probably the mjor change was a shift from the
chronicity study with the deletion of sone very

i mport ant cat egori es, gl omerul ar  scl erosi s, bot h
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segnental and global, from that approach which was
sem -quantitative, as | recall, zero to three-plus,
and then the construction of an ad hoc set of
observations which in fact focused on the gloneruli as
well where it was nore quantitative |ooking at the
percentage of gloneruli that had segnmental sclerosis
or global sclerosis or no lesion and adding in the
mesangi al expansi on factor.

So there clearly was an ad hoc shift.

Just as a matter of opinion | think that was an
i nprovenent . Now, again, it broke with protocol, and
so from that perspective, it has a problem but

basically what in effect was done was to shift from a
sem -quantitative scale of zero to three how nuch
segnental sclerosis was there to a zero to 100 scale
for how nmuch sclerosis there was with a counting of
the gl omeruli.

So it was replacing in ny view a sem -
guantitative score, zero to three plus segnental
sclerosis to a percentage of gloneruli with segnental
scl erosis.

So to nme it inproved the precision and
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interpretability of the data to nodify that. So as
far as that methodologic issue, that's ny perspective
on it.

Now, | don't think that change probably
had any significance on any outcones because, as was
poi nted out by Larry, there was no clear-cut change in
the degree of sclerosis and gloneruli brought on by
t he treatnment reginen.

However, just thinking about what | would
expect to be likely to change in a six nonth period of
time, | would have been very surprised if there had
been substanti al change, especial ly reduction
possibly nore likely an increase in, but certainly no

reduction in the anount of sclerosis in an observati on

period of six nmonths. [|'mnot surprised by that.
What | would have expected if it is, and
as wth Larry, I'm not sure there's evidence that it

is, but the nesangial expansion could nore reasonably
change in that interval of time, but | share his
position that we have no strong evidence that there is
a linear progression from nesangial expansion to

gl onerul ar scl erosis. So with respect to it being a
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surrogate marker, | can't feel too confident about it.

Now, the quality of the observations, just
in general when you |ook down the actual scores on
page 11, | guess, of the FDA review, in sone respects
it's remarkable there is no significant change in a
| ot of these scores, which suggests to nme that there
was no significant difference in the reproduceability
of the assessnment of the pathol ogists when they went
down through this.

So there was pretty good reproduceability
here in identifying the sanme anmount of an injury that
didn't change. So in sone respects that validates
that these pathologists who |ooked at this at |east
can reproduce their opinions about how severe a
particular lesion is looking at its expression.

The change that is nost inpressive, as has
been pointed out several tines is sonething that we
woul d expect, given our conclusion yesterday that the
presence and anount of endothelial inclusions is a
marker for exposure to replacenent therapy by this
enzyne.

If it had not been observed here, then the
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explanation would be that we were wong in our
conclusion yesterday or the observations were not
correct r the agent that was used in these patients
isn't the sane.

So it is conforting to ne to see that the
conclusion is the sane in this study as the study
yest er day, t hat IS, t hat there's a hi ghl y
statistically significant decline in the anount of
endothelial inclusions of the substrate for this
enzynme, the GB3, in this study.

So noving down into these questions about
is there potentially a surrogate inbedded in the data
here, | think that the surrogate that |ooks the nost
likely here is endothelial inclusions.

| don't share Larry's preference for the
hypot hesis for pat hogenesi s that was presented
yest er day. I have other opinions, but |I think that's
sonmewhat irrelevant because if this is a surrogate, it
doesn't necessarily have to be a prine nover in the
maj or pat hogeni ¢ nechanismto be effective.

So that, | think, to a certain extent is

irrelevant, but nevertheless, you know, to sunmarize

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

263

what | have said, recognizing that there have been
sone et hodol ogi c pr obl ens, I f eel reasonabl e
confortable with the observations that were made and
reported here and with the likely validity of them
and the one observation that |ooks to ne to be the
nost likely surrogate marker for an effect by this
enzyne replacenent is endothelial inclusions.

CHAI RVAN ACKI @ Dr. Fl em ng.

DR FLEMNG | just --

CHAI RVAN ACKI:  Waat? You'll wait?

DR WOOLF: | think we do have a potenti al
surrogate. | think it's a different one than has been
di scussed by the two previous speakers, and | refer

you to graphs 49 and 50 of this norning' s presentation
from TKT, that is, conparing the two graphs, nean
baseline creatinine clearance versus normal gl oneruli
and the inverse nean baseline creatinine clearance
versus segnental sclerosis and obsol escent gl oneruli.
These have correlation coefficients of

roughly .7, which in the realm of biology is pretty

good. | would like to hear from our statisticians
about the details of those analyses. They didn't
S A G CORP.
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change with tinme, but if I were looking at a point in
time, | have a surrogate that correlates with sone
clinical outconme. That is, the nore normal gl oneruli
the better the creatinine clearance and the nore
abnor mal gl onerul i, t he wor se t he creatini ne
cl ear ance.

So to me, speaking as a non-nephrol ogist,
that seens |ike a pretty good surrogate if the data is
sol i d.

And so | think that there are data here.
| would personally like to have -- | realize there are
not a whole lot of patients who have been biopsied,
al though there were a lot of gloneruli per patient. |
woul d personally like to have an independent review of
those slides redone because of the ad hoc nature of
the change in the protocol, but | think it's a
reasonabl e surrogat e.

DR SCHNEI DER Wiich is the surrogate,
the creatinine is a surrogate for the normal gl onerul
or the normal gloneruli is the surrogate for the
creatinine cl earance?

Wy don't you just give the serum
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creatinine? Wy biopsy the kidney?

DR WOOLF: Vell, |I'm not particularly
interested in the glomerulus as nuch as | am in what
the clinical state of the patient is. So I'm nore
interested in the creatinine, and the gl onerul us seens
to give nme that.

CHAl RVAN A : So are we basically
tal king about free surrogates, potential surrogates,
mesangi al thickening, capillary endothelial inclusions
and the nunber of healthy gloneruli?

Dr. Flemng, are you yiel ding?

DR FLEM NG Vell, I'll just comment on
this just to understand just because | have the sane
confusi on here.

Wat we're saying here is that the nornal
glonmeruli has a trend in the right direction. By the
way, segnental sclerosis is a trend in the wong
direction. W've got data on creatinine clearance
indicating no differences, and in fact, an enriched
data set in the 010 trial show ng no differences.

So if we're going to use these as

surrogates for short term creatinine clearance and we
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know that there's no effect on short term creatinine
cl earance, that would nake nme wonder about why these
are good surrogates.

Utimately, ultimately a surrogate is a
good surrogate if a treatnent induced effect on that
bi ol ogi cal marker is accurately predicting treatnent
i nduced effect in the clinical endpoint. And what do
you say about the creatinine clearance?

Qovi ously we could say we haven't observed
it long enough, and that's very true. W are
uncertain here about whether we followed | ong enough.

There are additional neasures that have
been put forward. The primary endpoint in the 005
trial was the cardiac @GB3 content, and that shows a
nodest reduction with a P value of .42 In the 003
study, the kidney (B3 was reduced nodestly with a P
val ue of .27.

W talked a l|lot yesterday about plasm,
about the plasma G3 as potentially being a good
marker. As you know from ny coments yesterday, | was
at least not currently persuaded even with yesterday's

data that we really can say we have a surrogate that's
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adequately established in large part in ny own view
because of the absence of |onger termclinical outcone
data by which we could nmake a nore reasoned assessnent
of correlation.

But yesterday we were | ooking at capillary
endot helial scores in the kidney, heart, and skin that
we're dropping to zero in 70 to 100 percent of cases,
and it was, in fact, the primary endpoint. It wasn't

one of a wide array of secondary exploratory neasures.

And | understood -- maybe | m sunderstood
-- but | had understood that the rationale yesterday
was the very striking -- in fact, the FDA had, in

fact, prospectively said you nust show | arge fractions
of people noving to zero, and they did, and we heard
di scussi ons about the plasma G.3 yesterday, and by ny
recollection, it dropped from15 to two.

Here we're looking at plasma G&B3 in the
005 trial. It was the strongest statistical signal
It was actually confirmed in both studies at the 01
level, but it was a drop of 50 percent. It wasn't a
drop to zero

And so is this a biological marker? Well,
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one of the challenges that's a reasonable surrogate at
|least for accelerated approval, well, as | was
di scussing yesterday, historically where we've so
often been msled with markers, you know, it's patency
st upi d. It's not just patency. It's how nuch, how
| ong.

And so |I'm confused. Il nean if we're
going to |l ook at these changes, these changes | ook far
nmore nodest in magnitude than what | saw yesterday.
Does that matter? How can we be convinced if we see a

gi ven change?

And, you know, I'"'m interested in
clarification. In fact, maybe I'll just stop at this
nonent to say at least in summary when | | ook at the

focus, one of the focus neasures in 003 which is
kidney CTH and in the 005, which is the cardiac CTH,
and | see nodest percent reductions and then | see the
plasma GB3, but the reductions are relatively nodest
in magni tude. How do you interpret that?

CHAIl RVAN ACKI: W have about ei ght people
lined up to respond. First is Dr. Schneider

DR SCHNEI DER VWll, here you have a
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| ysosonal storage di sease where you know you have a
defect of a lysosomal enzynme, and the nmaterial that
the |lysosomal enzyne s supposed to degrade is
accunmul ating within the |ysosone, the G.3. This to ne
is a logical surrogate.

So plasma A3 is a surrogate of the
| ysosonmal CL-3 and eventually it's a lot easier to
take a couple of mlliliters of blood rather than get
a kidney biopsy, but if you' re actually |ooking for
the real surrogate, to nme the only logical one is the
i nterlysosomal accumul ation of G.3.

DR FLEM NG And the sanme pattern though

exists, i.e., what we're seeing is a partial or a
nodest reduction t hat, in fact, isn't even
statistically significant. | was referring to the

pl asma because of discussions that had been raised
yest erday, although even though this was statistically
the consistent signal by the sponsor's own anal yses in
their slide 23(a), it didn't correlate with GFR and
t hey acknow edged that the clinical consequences are
unknown.

For what marker do we have known clinica
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associ ations and very substantial reductions?

CHAIRVAN ACKI:  1'd just like to interject
at this point. It is ny understanding that the
Repl agal and Fabrazyme are exactly the same nol ecul e,
and I'mwilling to stand corrected if they're not.

DR WALTON For review purposes, the FDA
regards the different biologic products as being
different products. Under the specific term nol ogy
and definitions of orphan drug regulations, both are
regarded as presunptively the same drug, but that's a
different question than I think you're trying to get
at .

W feel we need to regard the information
about each product as bei ng about that product itself.

CHAI RVAN ACKI:  Wth that as a cautionary,

let's continue with this |ist here.

Dr. G ady.

DR GRADY: Vell, | guess this is also
confusing because | think we have three potential
possibilities. Ohe would be endothelial @&B3

accunul ation, the problem there being the conpany

nicely showed wus they had no correlation wth
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creatinine cl earance.

So | nean then we have plasma GB3, which
there was a statistically significant decrease in of
about 40 percent, which did correlate with creatinine
clearance wth a sort of smallish ~correlation
coefficient, however, with .17, and | think the final
one we have are percent normal gloneruli, which is
what | think the conpany was aimng for as their nain
surrogate. That did have, although, you know, there
are mul tiple testing | ssues, a statistically
signification decrease and a correlation with change
of creatinine clearance.

So to ne that seens |ike the nost | ogical
choice for a surrogate, but the very confusing thing
is we're saying it's a surrogate for a change in
creatinine clearance, and we're looking at the
correlation coefficient with creatinine clearance, but
there was no effect on creatinine clearance that we
can tell.

So | think in order to cone to a
surrogate, we have to throw out the actual outcone

where we're looking for a surrogate for and assune
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that there wasn't |long enough followup or it wasn't
quite the correct population, which is possibly true,
and choose a surrogate based on that.

But it's awmfully strange to have sort of
information on the actual outcone you're |ooking for
and try to choose a surrogate despite that.

CHAl RVAN ACKI : | agr ee.

Dr. Fol | man.

DR FOLLMAN: Regardi ng surrogacy, | think
we're just in an inpossible situation, frankly,
because the sponsor didn't conme up with a prespecified
surrogate as far as | could tell. They did their
study on their primary endpoint. It wasn' t
significant. They did nmany, nmany anal yses, and out of
that we end up with a few P values that are less than
.05 on renal histol ogy.

| can't see how in a study you can both
pose a surrogate and validate it wthin the sane
st udy. To me it seens an inpossible task, and now
we're discussing, you know, what could be possible
surrogates. Even at the end of the day here, | think

the nost we can do is say this mght be a useful thing
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to look at in TKT-010, but | just don't see that we
can cone up wth a surrogate here after so much has
been | ooked at and it wasn't specified prospectively.

CHAl RVAN ACKI @ Dr. Schuet z.

DR SCHUETZ: Thank you. Thank you, Dr.
Aoki .

| think it is very inportant if | could
perhaps refer you to page 90 of our briefing book
which shows in Table 20 and 21 in ternms of the
conpari son of t he effects on capillary
vascoendot helial cell GB3 |evels.

In our study we had quantified on a zero
to three scale, and we did not |ook at what fraction
becanme normal or nearly normal, and in addition, no
capillaries were excluded fromthat analysis. So that
includes all of the capillaries in the biopsy.

So in Table 21 is reproduced from the

publication in the New England Journal of Medicine on

the effect on essentially the sane cell type, the
effect of Fabrazyme, and | think you woul d agree that
t hose changes are quite simlar.

In addition, if | may, we have |ooked at
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i ndividual capillaries, and if | could ask Dr. Melvin
Schwartz to nake a comment on the clearance of GB3
from the vascular endothelial <cells, | think that
m ght be inportant at this point.

DR SCHWARTZ: M/ name is Mel Schwartz.
" ma renal pathol ogi st from Chi cago.

| was not involved in the histological
evaluation of this material at the NIH, but | had the

chance to |l ook through all of these slides, and | want

to point out to the commttee -- nost of you are not
nmor phol ogi sts -- that, you know, when you do a sem -
guantitative norphonetric study like we're talking

about, and there's several different types that we
woul d be tal king about here, you know, they are really
val uabl e when you have a difference that's obvious to
sonmebody who just |ooks at the slides and they can see
t he difference.

If there are small differences, it's going
to be an inconclusive study. VWell, on the left side
here you see, on the left side -- |I'm not sure that
' m technol ogi cally adept enough to work this. Ckay.

Here we go.
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Oh the left side there arrows mark
deposits within endothelial cells, and I point out to
you you have to go to oil imrersion to see these
t hi ngs because they're not the sane big, huge deposits
you'll see in the glonerular epithelial cells.
They're very small and, you know, we're not talKking
about pathogenesis here, but they're very small, and
t hey seemrather inconsequential.

But be that as it may, after 24 weeks of
the enzyne, you see there are no deposits in this
field. Now, | realize pathol ogists can choose fields,
but we |ooked at slides to take these pictures, and
this is a reproduci ble observation. So this field
shows zero deposits, and for the commttee nenbers
who's worried about the doses, | will say that this is
the dose that was given in this study.

Al so, these endothelial cells to ny eye at
this power have returned to normal in appearance.

CHAI RVAN ACKI :  Thank you

DR FLEM NG Just before we |eave that
point, | nean, even the sponsor is drawng our

attention to what they want us to selectively |ook at
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doesn't nmake the point because conmparing these two
agents, one is reduced to 40 percent, the l|evel, and
the other one 15 percent, the level, and even that's
not quantitatively the sane.

CHAlI RVAN ACKI : Dr. Jennette.

DR JENNETTE: Actually Dr. Schwartz
mentioned the issue that | was going to address, but
|"ve got a couple here, and let ne still address it

fromny own perspective.

But let nme begin by saying | am concerned
that there could be a problemw th dosing here, and so
| think that's an open question, but as far as the
data on endothelial inclusions addressing that point,
| think it's difficult to conpare because, as | noted
yesterday, zero is not zero in the study that we
consi dered yesterday. Zero excludes the nost severely
affected endothelial cells before you even start
|l ooking, and then it allows for a few inclusions
el sewhere.

So zero is really sonewhere in the | owest
segnent of observabl e changes. The data here were on

a scale of up to three plus, and the reduction, as |
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recall, went from sonething around two plus as sort of
noderately severe to |l ess than one plus, and so if you
had concluded that you're going to report anything
| ess than one plus as zero, then it would have been a
better strategy for the conpany today to use that
designation of zero for a small anount, and then it
woul d have been conparable to yesterday.

The point I'm making is |I'm not sure we
can conclude that what was reported yesterday as zero
inclusions is, in fact, nore or less inclusions than
what's being reported today as .8 plus inclusions,
just with respect to that point.

Now, wth respect to a surrogate, you
know, | nmean ny understanding is we're just asked, you
know, what's going to be reasonably likely to predict
a beneficial outconme at sone point. | absolutely
agree today there is no correlation between any of
this pathology wth conpelling evidence for a
substantial change in clinical outconme in the observed
dat a.

But if there were, we wouldn't need a

surrogate from the histol ogy. If the creatinine
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clearance already correlated wth exposure to the
repl acenent therapy, we wouldn't need a histologic
surrogate. It would be a noot issue.

But none of the clinical paraneters in the
wi ndow of observation so far show an effect, and so |
understand this question to be, well, since we don't
have any good clinical paraneter for positive benefit,
is there a histologic surrogate that m ght reasonably
predict that if we keep looking at the outcones in
these patients, at sone point there wll be a
beneficial effect that will be observed?

And ny conclusion today is the sane as ny
concl usi on yesterday. That is, looking at the
pat hol ogi ¢ changes that were observed, which one is
t he nost robust in showi ng that sonething has happened
since treatnent that nmay be a beneficial effect and
that may predict ultinmately a good out cone?

And, again, it looks like the endothelial

i ncl usi ons.

Now, | |ike the comment about the nornal
gloneruli. It's, in fact, a concept that seens pretty
intuitively sound, but it's remar kabl e t hat
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pat hol ogi sts, as bright as they are, have never really
used that as an inportant paraneter until recently.

And actually now in the literature,
especially wth respect to aggressive glonerular
nephritis, instead of |ooking at the percentage of
glomeruli wth severe injury, what's being |ooked at
are the percentage of gl onerul i t hat have no
apparently injury, and that's correlating better wth
outcone than the previous approach over hundreds of

years of looking at the percentage of injury of

gl omeruli.

So you know, that's another attractive
possibility for consideration. So | do agree wth
t hat point.

Now, one other thing wth respect to the
dosing, and ny concern about that which was raised, in
part, by the plasnma |evels which do appear not to have
been depressed as adequately as with the other agent
we' ve considered, but as far as the endonyocardi al
bi opsi es, endonyocardi al biopsies of necessity are
pretty difficult to obtain. You know, you've got a

little device in the chanber of the heart, and you're
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biting away at the wall of the heart, and you're
mainly at the endocardial surface, and it's hard to
know where you are and how deep you're getting.

And ny concern, and maybe soneone in the
conpany can address this concern, is whether or not
those endonyocardi al biopsy orders were really
obtaining tissue that adequately represented the
content of the substrate in the nyocardial cells, and
|"mworried there mght have just been quite a bit of
endocar di um and not nuch nyocardi um

So was there any assessnent of the anobunt
of nyocardiumin those endonyocardi al bi opsies?

DR SCHUETZ: There was. Light m croscopy
was done in all of those endonyocardial biopsy
sanples, and the principal conponent of those was
myocardium Actually in the briefing booklet, | think
it's Figure 5 is an exanple of a biopsy specinen from
one of the patients in that study.

DR JENNETTE: Now, what was the nethod
for separating out the tissue for quantitative
anal ysi s versus histol ogy?

DR SCHUETZ: The cardiol ogist attenpted
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to obtain up to four or five endonyocardial biopsy
speci nens. That was not always possible because of
the difficulties that you raise.

Because (@GB3 storage was the primry
endpoi nt, those were taken first. So the first two
sanples were taken for GB3 content analysis, and the
remaining tw were taken for hi st opat hol ogi cal
anal ysi s.

DR JENNETTE: And you're confident that's
the nmethod. The reason | ask is that there's
sonetimes a tendency anongst clinicians and surgeons
if they have a bunch of sanples and sone are going to
be sent for histology where they know sonebody is
going to be cutting sections and l|ooking at it, and
others are going to be ground up for a genetic or
proteom c or sonme other purpose. They' || take the
crunbs and put them in for the grind and find
procedure, and they'll take the big, nice chunks and
put themin for histol ogy.

So if the nmethod you describe is, in fact,
what was operational, you' re okay. |[If it wasn't, that

m ght have bi ased your study.
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DR SCHUETZ: That was the nethod.

DR JENNETTE: Ckay.

CHAl RVAN ACKI @ Dr. Hunsi cker.

DR HUNSICKER: First, | want to point out
that nunber C under two is if you do not feel the
histologic data are present are reasonably likely to
predict clinical benefit, do you recommend further
eval uations and so forth. This is put in to suggest
the possibility that data mght be acquired in the
future that would show convincing effect of the
intervention for an appropriate surrogate.

| don't in any fashion exclude this
possibility. There is always the possibility that
| ooking at the data and |ooking at the sanples in a
different way one could cone up with a perfectly
appropriate surrogate.

But today we are asked whether today we
can cone up with a surrogate. The surrogate that we
have to conme up wth has to neet, as far as | can see,
two major and one correlate requirenment. First of al
there has to be sone -- what do they say? --

reasonabl e confidence or sonmething to that effect that
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it would relate to clinical outcones.

The second is that there is a clear effect
of the treatnent on it.

And the third correlated outconme is that
there is a plan in place that we can eval uate by which
the long termrelationship of the treatnent to outcone
coul d be ascertai ned.

So let ne start out by saying I amin no
way inplying that it would be inpossible by
reexam nation of the material to come up wth an
appropriate surrogate, but that's not ny problem
t oday. | have to look at the question of whether we
can today conme up with a surrogate.

Now, with respect to requirenment nunber
one that there be a persuasive or convincing or

accept abl e or whatever the phrase was --

DR FLEM NG Reasonably likely to
pr edi ct.

DR HUNSI CKER: Reasonably Iikely.

Dr. Flemng and | differed only in all of
yesterday's discussion probably on what was

acceptabl e as reasonably likely, and I am nore likely
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to accept sonething as reasonably likely than he is
because |'ve already told you that if you can up with
a shred of a rationale in a situation for which there
is no other approach, I1'll probably buy that as
reasonably Iikely.

So t he I ssue her e 'S not t he
per suasi veness of the relationship. | cannot in

consi stency require that you docunment that there is a

clear relationship because | didn't require that
yesterday, and therefore, | cannot in consistency do
that. | just have to say there has to be a reasonable
pat h.

And | can see a reasonable path from any
nunber of possi ble surrogates that have been
suggest ed. Certainly the serum creatinine; very
likely the renal hi st ol ogy; perhaps even |ess
per suasi vel y, but nonet hel ess acceptably because
that's what | did yesterday, accept endothelial
deposits.

The question we then have to get at is
whet her any  of these things have today been

established with sufficient rigor that I can say there
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is a clear inpact of the treatnent on it.

Vell, let's ook at these three. Serum
creatinine | have dealt with already or creatinine
clearance, and | don't believe that it's there. I

don't think that the data are reliable.

Wth respect to what you suggested, Dr.

Whol f, which was the total normal gloneruli, this has
sone attractiveness. But let ne tell you exactly
where ny problem is. Wat you see there is a
correlation between total nor mal gl omer ul i and

outconmes in a cross-sectional issue here. Al right?
So what that is likely to be driven by is
the total nunber of sclerotic and -- what's the word?
-- focal sclerosis and globally sclerotic gloneruli
So in a way the real issue that we have here if we're
trying to look at sonething that can be affected by
treatnent is what you get when you have excl uded those
things, and there you'll see that the nunber of nornal
gloneruli, if you exclude the sclerotic ones and the
totally sclerotic ones, which didn't change or changed
in the wong direction; if you look at what's left,

you have those gloneruli wth nesangial thickening,
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and those glomeruli that were totally nornal.

There the evidence in ny call was nmargi na
that there was an effect because it was a marginally
significant effect in about a fourth level ancillary
exam nati on

Further, there is no direct relationship
between the fraction of mesangi ally  thickened
gloneruli and clearance. Now, | don't hold that
against it. | just told you that the lack of a
relationship doesn't mlitate against sonething, but
it surely doesn't help any.

So | don't see that we have clear evidence
that the treatnent has affected in a robust fashion
the fraction of gl oner ul i t hat have thickened
glomeruli or its conplenent, which is the nunber of
normal gl oneruli.

So then let's look at the issue of the
endot hel i al deposits. This is reasonably convincing.

It's reasonably convincing because it is confirmtory
of what we've seen yesterday, but now we have a
finding which has not even been enphasi zed anongst the

30 or so different P values we've been given to
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consider in this situation. It hasn't even been
enphasi zed up until this nonment by the sponsor, nor is
it with the same degree of rigor that we saw
yest er day.

So | would accept the possibility that the
sponsors could go back and look at a way simlar to
what was done by vyesterday's group, and they could
come up with data that were just as persuasive of a
dramatic inpact of treatnent on that outcone, but we
don't have it in front of us today. So | cannot act
on what m ght happen tonorrow.

There was another thing that flashed
through ny mnd, but you' ve gotten the thread of what
|'msaying, is | just don't see it today.

Ch, vyeah, the other thread was it 1is
di sconcerting if we are going to use endothelial
deposits as the surrogate if we assune that based on
what our sponsor has told us that he would like us to
pay attention to page 90. It's at the |[east
di sconcerting that they've spent the first six or
eight or ten pages of their application discounting

the relationship of this to the long termoutcone. It
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does nake it seemawfully ad hoc.

CHAI RVAN ACKI :  Dr. Watts.

DR WATTS: | think it's tough to find a
surrogate. | strongly believe that the problens of
this disease relate to the accumulation of A3 or GB3
in certain cells, but | don't know which cells they
are, and | don't know how nuch accumulation is
necessary to cause danage, and | don't know whet her or
not clearing of the substance from the cells wll
reverse or stop the damage, and if so, | don't know

how much clearing is necessary to reverse or stop the

damage.

So if we look at a surrogate that | ooks at
the storage of the disease, | don't know what the
nmeans. If it's totally clear, that would be great in

terme of acconplishing sonething neasurable, but
whether that has a clinically neaningful endpoint |
don't know.

And then |ooking at the pathologica
process, glonmerular sclerosis or sonething else is
further down the Iine. If sonething starts that

damage, maybe at that point that progression 1is
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irreversible no matter how nmuch clearing you get.
So | haven't heard anything in the
assessnment of GB3 or in the assessnent of classical

renal histology that would convince ne there is a

surrogat e.

CHAl RVAN  ACKI : Dr. Schnei der. You're
done.

Dr. Fol |l man. He |ooks Ilike he's done,
t 00.

Dr. Bari soni

DR BARISONI: I'ma little bit concerned

about the sanme picture that showed there is an
increase in focal segnental sclerosis in patients with
it, and it could be just a sanpling error or it could
be real.

And | was wondering whether reviewng the
data we can answer that question, and in particular, I
would look at the podocyte damage and see whether
there is an increased podocyte danmage and i ncreased
proteinuria at the sane tinme and, therefore, an
i ncreased anount of segnental sclerosis.

And that is because there is a little
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possibility that the drug mght be toxic to the
podocytes, for instance. That we did not exclude, but
that could be one of the reasons if that is real

And that's why | would be nore for
reviewwng the data and correlate proteinuria,
segnental sclerosis, maybe reclassify in a different
way these biopsies, serumcreatinine, et cetera.

CHAI RVAN AXKI :  Dr. G ady.

DR GRADY: Could | ask the sponsor? |
mean, | think you mght be able to respond to one of
Dr. Hunsicker's questions.

That is, do you know what the correlation
is between change and percent normal gloneruli and
change in creatinine clearance?

DR SCHUETZ: Yes. The slide | showed
earlier this norning in the question session plotted
t he change of both the fraction of gloneruli that were
normal and the fraction of glomeruli wth nesangi al
wi deni ng.

DR GRADY: Vell, I'"'masking it a little
bit differently. 1t was about a 24 percent difference

between the two groups, the change, the percent wth
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normal gl oneruli.

DR SCHUETZ: Is this not the correlation
you're --

DR. GRADY: What is actually the
correlation coefficient and the P value? That's all
we want to know.

DR SCHUETZ: For the change of creatinine
clearance with the fraction of gloneruli that are in
normal, the correlation coefficient is .24, and for
t he change of creatinine clearance with the fractional
gloneruli wth nesangial wdening, the correlation
coefficient is .54.

DR GRADY: Yeah, they look like pretty
w de confidence intervals.

DR SCHUETZ: Yes.

DR GRADY: Do you have a P value for
t hat ?

DR SCHUETZ: The P value for the
mesangial wdening is .06, and the P value for the
fraction of normal is .4.

CHAI RVAN AXKI :  Dr. Wol f.

DR WOOLF: This question, | think, sinply
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asks: given the totality of the data that we have
now, is there sonme way that this application can be
converted to an accelerated application if a surrogate
were likely to be agreed upon and providing you with a
subsequent verification study?

I's ny interpretation correct?

DR WALTON: Yes. It would be perfectly
within our ability to consider that form of an
approval, and obviously that's why we're asking the
questions about the potential of a surrogate of data
that they have to be viewed as a surrogate reasonably
likely to predict benefit.

DR WOOLF: M problemis not the shortage
of potential surrogates. W' ve heard about all of
them but potential shortage of patients. There are
relatively few biopsies, and | assune that there's
very great difficulty going to get additional patients
into a study that's relatively conparable to get a
sui table n.

DR WALTON: I think that what we're
asking really today is, first, whether the data that

you have in hand, given the biopsies that we have
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today and the way in which they're read and the data
that we have from those biopsies, allow you to
conclude that sone particular piece of information you
have before you today gives you that confidence.

Secondly, whether if not quite that, but
you think that there is sonething in there in which
the nethodologic difficulties in reading the slides
that they have now nmay have been inpairing your
interpretation, but <could be overcone by a nore
structures re-reading, will we ask for advice about
t hat ?

Now, | suppose that, given the advice
about the kinds of surrogates the conpany could
consi der going out and getting additional biopsies to
serve as the surrogate, but if your question was about
a future study to prove the correlation of the biopsy
surrogate with the clinical benefit, | think that's
not what we're asking about.

Bear in mnd that as we had sai d yesterday
that under accelerated approval, the verification
study need only denonstrate that the clinical benefit

does occur. It does not need to assess whether or not
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there is -- it does not need to provide the direct
data to validate the surrogate.

DR WOOLF: You clarified ny point. I
think ny bias is that there's information here that's
tantal i zi ng. | can't clarify it as nore than
tantal i zi ng. | would prefer to have the histologic
data relooked at by a totally different group of
pat hol ogists who were totally blinded, reread, and
then the data reanal yzed.

CHAl RVAN ACKI @ Dr. Hunsi cker.

DR HUNSICKER If | can continue to read
Paragraph 601.41, after describing the surrogate it
says, "Approval under this section would be subject to
the requirenent t hat the applicant study the
bi ol ogi cal product further to verify and describe its
clinical benefit and where there is uncertainty as to
the relationship of the surrogate endpoint to clinical
benefit or the observed clinical benefits to ultimate
out cone. Post marketing studies would usually be
studies already underway. Wen required to be
conducted, such studies nust also be adequate and wel |

control | ed. The applicant should carry out such
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studies with due diligence."

|'"d like to ask the conpany if we were to
pursue the issue of a renally related surrogate, which
is what we have been discussing primarily, what
confirmatory clinical trial would be proposed? Are
such trials underway? And can you clarify 010, which
| understand is not only underway, but concluded with

negative results?

DR SCHUETZ: | have two comments. As we
read the regulation, | think these studies need to
ordinarily be underway. W have several studies
underway right now that | think could potentially be

converted into studies of that quality.

In terms of the 010 study specifically,
the placebo controlled portion of that study was of
six nmonths duration only. At the end of that six
nmonth period the patients crossed over to open | abel
therapy in a very simlar design to the three, six
series at the NIH

In ternms of everything that we've heard
and |earned over the past tw days, of course, you

know, we anticipate future discussions wth FDA on
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this topic.

DR WALTON. Dr. Aoki.

CHAl RVAN ACKI @ Yes, Dr. Walton

DR WALTON | would like to clarify that
in the questions we're asking, we are asking questions
about the surrogate and your view of that. W have
not asked questions about a verification study. Those
are really two separate issues about whether data that
you have is an adequate surrogate in your view, given
the regulatory structure, and an entirely separate
issue is a plan for wverification of the clinical
benefit, and I think we feel the advice we nost need
fromyou today is on the surrogate.

The question of whether or not there is a
verification study underway or a study that they have
underway m ght be a suitable verification study is not
what we really are looking to bring forward to you.
It today may differ in that regard from yesterday, but
the two applications are different.

CHAI RVAN ACKI @ Fair enough.

DR WALTON: And obviously it is very much

on the mnd of the agency that accel erated approval, a
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key elenent of this whole sphere of accelerated
approval is that we have the ability to learn the
ulti mate answer.

CHAl RVAN ACKI :  Dr. Jennette.

DR JENNETTE: |
under st and what

surrogate here. Let ne say what

about and nmake sure that I’
correctly.

In the context that
it, ny wunderstanding is that
looking for we're |ooking for
clinical paraneter that has be
with treatnent. So in
paraneter, by definition
paraneter in the tinme interval
| ooked at
that can be used instead of

outconme that mght predict that

| ooking for
happen?
And

again, once
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there's a surrogate now that gives us that |evel of
confidence, we can leave it alone forever. It's no
| onger relevant. It's not like we concluded the
surrogate is all we have to nonitor, and if we can
enhance our confidence that that particular event
keeps taking place and even to a greater extent wth
longer followup, that that's all we need to do,
that's not -- again, ny understanding is that the
surrogate is just for now.

For us to conclude that this is an
observation that can replace having already observed a
clinical outcone that's advantageous just to make a
decision to go on with looking at this drug in the
future, is that the right wunderstanding about the
surrogat e?

DR WALTON: Essentially, yes, wth the
understanding that that -- viewing it that way, the
permssion to by and continue |ooking at the product
involves the idea that at sonme point the product is
actual ly avail abl e.

DR JENNETTE: Right, but that may have

nothing to do with looking at that surrogate ever
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again.

DR WALTON: Yes, right, right. That's
exactly right.

DR JENNETTE: And you mght even say it
would be preferable not to use that in the future
because it is a surrogate and not a true marker of
clinical outcone.

DR VALTON | would say that | think
scientifically nost people would find it very, very
interesting to continue looking at the surrogate as
the evidence on clinical benefit is obtained, and that
m ght provide information about the correlation, the
guantitative correlation of the surrogate with the
benefit.

But that is not, as you very correctly are
pointing out, that is not the requirenent, and if that
surrogate were never |ooked at again, that would be
conpatible with the regul ati ons.

CHAl RVAN ACKI @ Dr. Wi ss.

DR \EI SS: Can | just followup, too,
that -- maybe this doesn't really need to be said

again, but the whole purpose in these regulations is
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to get out into desperately ill patients a product for
which there is no alternative or for which this
represents a potential advance. So to get out there
sonmewhat sooner than would otherwi se be available on
the basis of a reasonably |ikely surrogate.

True that there are the sane concerns
though that you may be raising about the ability to
validate that surrogate or the need for doing that.
In settings where, again, the surrogate is |ooked at
within the sane trial as the ultinmate outcone, you
probably can do that. In settings |ike we've been
discussing, it's less probable or possible because
you're oftentines |ooking at different popul ations and
you may not, as we |ook at that same surrogate, again,
in these validation studies.

DR JENNETTE: Just ny last coment on
t his. It would seemto ne the only validation of a
surrogate is the outconme of observations after you' ve
made a decision based on that surrogate. If there
were already clinical evidence you could correlate
with the surrogate before the fact, you don't need the

surrogat e.
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DR FLEM NG Can | coment on this? Just
maybe just to add to this specific point, there has
been a long history of exploration and inplenentation
of surrogates, and as you point out, in a sense the
richest evidence that we would have supporting a
surrogate would be specifically treatnment induced
effects on a biological mar ker or accurately
predicting treatnment induced effects on a clinical
endpoi nt .

That's ultimately what we would | ove to be
able to have. If we had it, it would substantially
shorten the size and duration of clinical trials.

The challenge is that it's extraordinarily
difficult to establish that, and ultimately to
establish that one needs far nore than the data
directly showing what the effect is on the clinica
endpoi nt . Even statistically you need at |east four
timtes the data of what it wuld take to show
conclusively effect on the clinical endpoint just to
be able to address the statistical issues surrounding
full validation of a surrogate.

And even that's not the whole story. The
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bi ggest challenge in validating a surrogate is the
clinical challenge of being able to establish that the
di sease process effects on the clinical endpoints are
substantially, if not fully, mediated through that
specific biological marker, and the treatnent effects
on the clinical endpoint are substantially captured by
that marker and not also substantively nediated
t hr ough ot her uni ntended, unrecogni zed, and unrecorded
pat hways.

That's what it takes to have a validated
surrogate. Fortunately we're not required to have a
val idated surrogate for an accel erated approval, but
historically what have we typically had?

Typically what we've had is substantial
evidence from other trials looking at both the effect
on the marker and the effect on the clinical endpoint
so that these kinds of correlations, if not enough to
val idate the surrogate, at |east woul d be present.

Short of that, it would have as natural
history data; we go back to one of these nornal
glomeruli and creatinine clearance. Is there a

correl ati on?
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Vell, | don't want to know if there's a
correlation between the six nonth change and the six
nmont h change. | can get that fromny clinical trial

| already know what the effect is on creatinine
cl earance on the clinical trial

What | want to know is does a six nonth
effect on normal gloneruli predict a long term effect
on creatinine clearance. That's enriched information.

That's what | need to know That's what we don't
have al so.

| won't repeat all of what we said
yest erday about surrogates, but what we said yesterday
was the regulations lay out before us a nunber of
sources of insights to potentially get a surrogate,
not a validated one, but one reasonably likely to
establish clinical benefit, and it allowed us
epidemol ogic and clinical data, the kind of data that
|"ve just discussed, and we don't have it. But we do
have anot her mechani sm W do have another
opportunity, and that's the biological evidence or at
| east how strong is the biological hypothesis.

Specifically how strong is that hypothesis that we can
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formul at e?

And it mght be that we're formulating the
accunul ation of GB3 in various cells. The question
is: how strong can we nmake the argunent that it's not
enzyne deficiency and the need for enzyne deficiency
repl acenent that | see at issue here. It's when you
have enzyne replacenent. What specific effects is
that going to have and, in particular, when you have
the deficiency, what are all of the nechanisns by
which the ultimate clinical consequences occur?

And we may have a good idea, but it's not
clear that just having a god idea is adequate because
you run into this issue of which cells, how nmuch of an
effect over how long a period of tinme, and inevitably
those all have to be inportant because ultimtely what
you're going to say here is I'msufficiently confident
that when you show this level of effect in this cell
type for this period of tinme, it's reasonably likely
you're going to capture enough of the essence of this
bi ol ogi cal pat hway t hr ough whi ch this enzyme
deficiency influences the clinical endpoints that this

treatnment eventually can be shown to affect the
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clinical endpoints.

So I would go one step further than Dr.
Hunsi cker and say | have serious uncertainties about
the first of his three inportant principles. The
second of his three inportant principles |I also agree
with him and that is we haven't shown convincing
evi dence of benefit on any of those.

And as a free piece of advice because the
FDA said they didn't need it, on this issue of how
you're going to validate | can't inagine how we can't
put that into the picture because it's a necessary
part of an accelerated approval, and if we're not
tal king about accel erated approval here, |'m not sure
why this question is before us.

And | woul d have serious guestions because
there isn't a randomzed trial on the boards that's
giving us several years of followup, nor even is
there the kind of effort that we've heard about in the
recent past about historical databases that are being
assenbl ed.

So I'm also as a free piece of advice

concerned about that third i ssue as well.
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CHAI RVAN ACKI :  Dr. Watts.

DR WATTS. | see the issue on surrogates
a little bit differently, but | still have the sane
answer, and that is | don't see one. The field that I
deal nobst with every day is osteoporosis, and we know
in people who aren't on treatnment for osteoporosis
that the higher the bone density the less likely they
are to fracture.

W know that the drugs that we use to
treat osteoporosis increase bone density. So early on
in developing drugs for osteoporosis it was possible
to get approval for a drug that increased bone
density, a surrogate, as long as there was a trial
underway that was adequately powered to show a
fracture reduction.

Vell, it turns out that the relationship

between bone density wth treatnment and fracture

reduction with treatnent explains well less than half
of the fracture reduction. It's not a very good
surrogate, but it's a biologically -- it's an

indicator that the primary endpoint is likely to be

achi eved.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

307

DR FLEM NG You've got R ggs' data.

DR WATTS: The problem | see with all of
this is will bone density and bone is histologically
normal, but the problem | see with all of this is
there are too many potential surrogates to be able to
focus on one that would lead you to believe that a

change in Awll have clinical inpact in B

DR FLEM NG I'd just like to clarify
that | consider that -- | totally agree with you, and
if 1 didn't articulate it «clearly, that is a

significant part of what I was trying to say, and that
is this disease process through enzyne deficiency
could readily be influencing clinical endpoi nts
through a range of different biological pathways, and
in a sense, that gives us a range of potential markers
no one of which, however, is adequately inclusive in
being able to capture enough of the effect to be able
to say that establishing the effect on that one is
going to establish the outcone.

And, of course, the Riggs study is a great
exanple if we're going to talk about bone m neral

density for how effects on bone marrow density don't
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predict fracture.

CHAl RVAN ACKI @ Dr. Levitsky?

DR LEVITSKY: Could | have a restatenent
from one of the pathologists in the room about what
they think it would take to take the data that are
potentially available, to reread them and conme up with
an adequate sort of consolidated potential biologic
mar ker of effect so that we could say that we had what
we' ve been asked to find?

CHAl RVAN ACKI :  Dr. Jennette.

DR JENNETTE: So there are plastic
sections available toluidine blue stained on all of
t hese bi opsi es. Plastic sections, toluidine blue
stained were the basis for the observations reported
yest er day. The nethod was described, | think, quite
conpletely and precisely, and so if we concluded that
the nethod yesterday was adequately, then we could
propose that that nethod be applied to this material
and the same observations nade.

| don't know if it's something you could
do or not. You could conceivably even acquire the

same group of pathologists who did that study to do
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this study. There may be sonme reason not to do that.

So if one thought it needed to be done,
you could do that. As | stated earlier, | personally
am not concerned that the observation has already been
made and is believable. | nean, | think the data here
show that these pathol ogists using a different nethod
canme to the exact same conclusion as the other study,
which was that the nost sensitive marker for a drug
effect in the kidney was a dimnution in the
inclusions in the vascul ar endot hel i um

I think that's a pretty objective
statenent that is defended by the data on both sides.

Now, whether or not that's a surrogate that should

give us confidence in noving forward from here
irrespective of whether it's ever validated to really
be a marker for clinical followup or whether it's, in
fact, a surrogate that could even be used for clinical
foll owup, which | doubt it eve would be, in different
i ssues al t oget her.

So | personally don't think we need
anot her assessnent if we're going to conclude that a

dimnution in endothelial inclusions is an adequate
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surrogate to nove forward with further testing of this
drug.

Now, that's ny opinion. Now, | think
Laura ought to offer her position on that.

CHAl RVAN AKXl : Dr. Barisoni.

DR BARI SONI : | agree on the endothelia
inclusion story, and | think this is an adequate
surrogat e.

Still, as | already said twice, I"'mstill

wondering why sone of these patients have significant
proteinuria, and patients that we |ooked at yesterday
did not basically. So there is a difference in these
two groups of patients.

And these patients also develop foca
segnental sclerosis which is increased after six
nont hs.

And so could it be that there is sonething
el se simultaneously or concomtant to this disease?
And that is the only thing that | wonder about. For
the NDTSS inclusion, | think they were coded as they
wer e coded yest erday

DR SCHUETZ: ["m sorry. | have one, |
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t hi nk.

CHAI RVAN ACXKI: | have one person ahead of
you.

Dr. Schade.

DR SCHADE: Yeah. |'ve listened to this

entire discussion, and |I'm not near as pessimstic, |
t hi nk, as sone people about using the inclusion in the
kidney as a marker, as a surrogate marker, and | think
Thomas is exactly right. You can have an enzyne
defect, and there may be potentially many nechani sns
besi des the surrogate marker that may lead to clinica
out cone.

| think we need to be careful about m xing
this disease wth nore conplex disease such as
osteoporosis in which you have architectural problens,
you have bone density problens and so forth.

| asked the question yesterday to the
group about a nechani sm of how t hese deposits actually
cause danmage, and even Dr. Brenner or nobody el se gave

me any other explanation except sone type of nmass

effect, which I still don't understand, but | accept.
In other words, |I think if we're going to
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say that there are other nechanisns by which these

deposits cause disease, we ought to have sone

reasonabl e hypot heses. | just haven't heard any.
Therefore, I'm nuch nore acceptable to the

surrogate marker as potentially wuseful. In other

words, | don't read the FDA regulations as we having

to have absolute proof. Just a reasonable belief that
it would be a good surrogate marker.

So I amnot, | guess, as pessimstic that
this marker won't be a good marker because it nmakes
pat hol ogi cal sense to ne.

CHAl RVAN ACKI @ Dr. Schuet z.

DR SCHUETZ: Thank you

Just one very quick point about the
proteinuria differences between the two patient
popul ations. | think it's inportant to point out that
the patients that we've shown you today are about four
and a half years older on average than the patients
that were described in that study yesterday. So |
think that's probably the nost |ikely explanation that
they're a nore advanced pati ent popul ati on.

CHAI RVAN ACKI :  Dr. G ady.
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DR GRADY: Yes, | think we ought to wap
this up, at least this question, but let ne just
sunmarize by saying | think we all know that we need a
whole lot nore data to really prove that we have a
good surrogate. W aren't close to that, and | think
yesterday we weren't close to it either

| nmean, | think all we're really | ooking
for here is a marker of sone real biologic effect of
the treatnment, and we're willing to be | ooser than our
usual criterion because this is a patient popul ation
that's very ill, and this would be an orphan drug
And that, | think, was part of our principle yesterday
and probably should be part of our principle again
t oday.

What distresses ne and, | think, others is
that the effect of the surrogate we're considering,
that is, deposition of the substrate in sone cell type
-- we could argue about which one -- wasn't as clear
and it may not have been so clear because of the way
they chose to nmeasure it, but it's hard to say. The
way the data were presented it wasn't as cl ear.

And secondly, it was the problem of
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mul ti pl e outcones. It was clear that yesterday that
thing that we chose to accept as a surrogate was the
primary outcone, and there was efficacy for that
primary outcone.

Today we have the added conplication of
| ots of outcones, sone of which showed effect and some
of which not. | nean to ne that's the real problem

DR FLEM NG Could | ask Dr. Gady or Dr.
Schade to expand on that? Because essentially if we
accept vascular endothelium that just gets you to
level one on Dr. Hunsicker's list, and | think Dr.
Grady is pointing out there is a level two, which is
if you say, "Ckay. "1l accept this. this is
adequately central to the nechanism by which these
clinical events are occurring,” you're seeing a
reduction that's 50, 60 percent docunented over the
six nonths of the trial, and can you give ne a
bi ol ogi cal rationale for how much and for how | ong you
woul d have to see this effect to justify confidence
that it would translate into clinical outcones?

DR SCHADE: Vell, | actually think that

is the purpose of post marketing studies. You asked a
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gquestion at the very end yesterday about how long it
woul d take to provide information of whether the drugs
wor ked.

DR FLEM NG No, that was on the clinica
endpoi nt | was aski ng.

DR SCHADE: Right.

DR. FLEM NG I was asking for a
surrogat e.

DR SCHADE: And ny answer to that is the
sane answer as this. | think it wll take about five
years to know whether we see people still going on
dialysis, whether we see people basically dying from
this disease. | think all of that wll becone clear
within five years if these drugs really work, and if
people are still going on dialysis at a significant
rate -- and |I'm not arguing about the data that's
derived from patients that have just been followed in
a registry. | think we will know whether these drugs
are really dramatic or not.

In other words, it's going to take tine,

but | really think that we will know, and so | think
five years is a reasonable tine. So the answer to
S A G CORP.
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that, | think, is yes. W can design studies that are
reasonable, and we will know.

| think this is a very devastating di sease
that takes a long tine to manifest itself and wth
very dire consequences, and | think the discussion was
absolutely right yesterday that we shouldn't expect
any clinical benefit within a period of the tine that
the studies were done, and | would be very surprised
whet her we saw a reduction of creatinine clearance or
an inprovenment of creatinine clearance wthin six
nonths or a year because | think this disease is a 35
year di sease.

And so I'm not |ooking for any inprovenent
in clinical outcones before five years, and that's why
|'"musing a five year tinme frane, but we will know in
five years post marketing whether these drugs have a
dramatic effect.

Whet her they have a small effect or not,
now you've got ne, and | have to admt to you, Thonas,
that | can't give you that information, but | think
you'l |l see sone very dramatic effects.

DR FLEM NG Let ne attenpt again because
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you're answering an inportant question, but it's a
different one than the one | asked, and | understand
the answer to your second one, which is it my take
five years to know the clinical effect.

Today we are at a position of determ ning
whether or not it's appropriate to use a given narker
and an effect on that marker in a regulatory manner to
provi de an accel erated approval. What that neans is
that what we need to know today is that an effect on a
given marker of a given nmagnitude is sufficient
evidence to nmake it reasonably likely that there w |
be clinical benefit.

So to justify a recomendation that this
marker and this effect on this marker is adequate for
an accel erated approval today, we need to know today
your answer to why a 50 percent reduction in this
mar ker docunmented over six nonths is biologically
providing sufficient evidence to make it reasonably
likely to conclude we wll have benefit when there

isn't the clinical data.

DR SCHADE: Yeah. Well, | don't read the
regulations, | guess, the sane way because | didn't
SA G CORP.
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see the request in the regulations that we need to
provide percentages of degrees of change of the
surrogat e marker

DR FLEM NG | just used what we saw in
the data. The data showed a 60 percent reduction.

DR SCHADE: Wwell --

DR GRADY: But, you know, | feel like I'm
stuck in this position of trying to make a silk purse
out of a, you know, "whatcha'" call it.

(Laughter.)

DR SCHADE: Sow s ear.

DR GRADY: Because if you |ook the
effects we saw yesterday, what |'m seeing is about a
24 percent difference between the treated and
controlled groups in terns of substrate in the
podocyt e. Now, that's kind of what we saw yesterday,
but in a different reporting system and |I'm also
seeing a change froma score of 1.9 on a score of zero
to three down to . 3.

Point, three is very close to zero, |
guess. | don't know. So I'm not sure we're not

seeing the same sort of biological effects, but it's
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difficult to know that because of the way that the
data were presented today.

But | think another difference we need to
keep in mnd is that yesterday the conpany cane with a
trial that was 18 nonths, a trial, and I'm a big
believer in random zed conparisons, a trial that was
18 nmonths, and we were all very enthusiastic about
trying to maintain that random zation to the extent
possi bl e.

| think in this situation there's no
ongoing trial. There's probably not a hope of a
random zed conparison if we approve this drug based on
some kind of surrogate we make up today, and that's
also a difference that | think we need to consider.

CHAl RVAN ACKI @ Dr. Levitsky.

DR WALTON:  Dr. Aoki, may | just comment?

The nature of a verification study that
m ght be arranged is a separate question from whether
or not a surrogate is in hand that is permssive to
make the discussion about a verification study
wor t hwhi | e.

CHAl RVAN AKX : So you're saying that if
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we can agree on a surrogate, the discussion of a
verification study could then be pursued?

DR WALTON: Vell, | don't think that
would be suitable for right now, but between the
conpany and the FDA, that would provide that route
being a neani ngful route for discussion, a neaningful
avenue of discussions between the agency and the
conpany.

It's an endorsenent of that if you believe
that they today have sone evidence. It doesn't nean
that only the studies in hand today are the only
things that will be done. It neans that --

CHAl RVAN ACKI @ Excel I ent point.

DR WALTON. -- if the conpany w shes to
pursue accel erated --

CHAI RVAN ACKI: | think we assuned that we
were stuck with the studies that we had.

DR VALTON No, no, not at all, not at
all.

CHAI RVAN ACKI @ Ckay.

DR WALTON: It neans that that would be a

fruitful route of discussion for future discussions
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bet ween t he agency and the conpany.

CHAI RVAN ACKI : Dr. Jennette.

DR JENNETTE: So | want to still be sure
I'm understanding all of this correctly. So
yesterday, if | can refer to that in the context of
today's discussions, | still suspect, and it was clear

from the discussions that others suspected, that in
those studies there were sone early prelimnary
studi es, and the data fromthe pathol ogy was | ooked at
carefully, and | suspect surprisingly, but naybe not,
the paranmeter that appeared to be changed nost by
exposure to drugs was endotheli al m cr ot ubul ar
i ncl usi ons.

So before the fact, before the fact, that
was proposed as a surrogate, and the FDA agreed that
that was a surrogate before the fact, which is the way
that it should be done, | suspect, and so it was
proposed that we don't think there's going to be a
clinical outcome that we can nonitor, but we're pretty
confident there's going to be this surrogate outcone,
and so before the fact that surrogate was established,

they looked at it, and sure enough, wth the

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

322

prospective controlled trial, the surrogate goal was
fulfilled and, therefore, the conclusion is, well, you
can go forward wth your study to try to find
clinically rel evant observati ons.

The surrogate was just to make a
conclusion that an observation had been nmade that was
biologically indicative of Ilikelihood of wultimte
clinical benefit.

Now, today it seens I|like we're in a
different situation. W're sort of trying to decide
post hoc that this is a surrogate, and in fact,
they' ve already done the study, and they already have
the data, and it already shows that this is a
surrogate, that it does show that the patients exposed
to their therapeutic agent did have this effect and,
therefore, we can nove forward.

You know, not looking at procedure,
they've pretty nuch done the sanme thing that the
others did except for the procedure. That is, they
gave sone patients in controlled setting the agent.
They | ooked at the pathology after the fact and before

the fact, and they found out that there was a
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statistical significance at a P of .003 reduction in
endot hel i al i ncl usi ons.

The problem is they didn't fol |l ow
pr ot ocol , which is very inportant. ["m not
di m ni shing this. You know, they didn't establish
before the fact that this was their primary endpoint,
that this was going to be the surrogate for a clinical
i nprovenent .

But aside from procedure, it seens to ne
that that particular observation is the same in the
two studies, that the replacenent of the enzyne has
resulted in this change in an observable histologic
par anet er t hat yesterday we concluded was an
appropriate surrogate with one dissention, and today
we' re now consi deri ng agai n.

CHAl RVAN ACKI @ Dr. Levitsky.

DR LEVI TSKY: My coments would be
several .

First of all, | agree. W are not seeing
t hese observations in a vacuum W' re seeing them on
the basis of previous data that we've been presented.

So that | think that it is very confortable for nme to
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accept this as a surrogate narker.

But | would also like to point out that
this drug has certain other potentials which have not
really been discussed at great length except by the
conpany perhaps, and that is that this is a drug with
human gl ycosylation patterns, and that neans for the
people out there who have low levels of enzynes so
that they're not likely to be inmmnologically
challenged as if this is a foreign agent, this may
well be a better agent for them and therefore, |
think it is inportant that we keep that in mnd as we

di scuss both of these drugs.

And lastly, | think because as far as |
can tell | think I hear fromthe group around ne that
many people agree. The conmpany has m sjudged the

dosage and has probably under dosed in their trial.

They're actually perfectly set up for a very nice
ethically acceptable study, dosage ranging study in
which they can use this dose, which is probably a

little bit to low, and a higher dose and follow two

popul ations to an endpoint which wll be clinically
relevant. | see that woul d be very possible.
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CHAl RVAN AKXl :  Dr. Hunsi cker.

DR HUNSICKER: | think I"m going to be a
little gentler now than | have been in nost of what
|'ve said before. First of all, it troubles ne, as

|'ve said before, that the conmpany has subnerged in
what they presented to us initially the 1issue of
cl earance of the endothelium weight to the bottom of
the list of 153 conparisons, and that they argued
agai nst the relevance of this particular outcone. It
bothers ne that that's the case, but I'm wlling to
wash all that away because the fact is we don't
operate in a vacuum

There is a presunption that if this was
what was found yesterday for doing what | suspect is a
very simlar thing today, we're finding simlar Kkinds
of things; it's probably going to work.

There are a couple of issues. First of
all, while I'mwlling to wash away nuch of it, I'm
really not quite willing to wash away all of the
met hodol ogi ¢ i ssues. | think that if, in fact, we're
going to look to use of clearance of the endotheli al

stuff as a surrogate, we have to go through it the
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samre way we did yesterday. That is to say it has to
be done with the sane rigor and the sane care and al
of that.

|f those sanme data were brought back to
the FDA and if | were asked, which | hope |I'm not ever
asked to conme back again to this thing --

(Laughter.)

DR HUNSICKER -- | would say, okay, now
they've made their point. Now they can get their
conditional approval and go ahead if they have the
studies and all of those other kinds of things.

The other reason besides just that it
bothers nme that there are sone real nethodol ogical
thorns to get through is the issue of quantitation.
Poor Tom over there has been trying to nmake this
poi nt .

What we bought vyesterday was an al nost
conplete clearance of the endothelium together wth
renoval of -- they didn't stress this, but certainly
many of wus in the coments did -- together wth
clearance from the glonerular endot hel i um t he

gl omerul ar nesangial cells, nost of the nedial cells,
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a good deal of reduction in the tubular epithelial
cells, and sone inpact on the podocytes.

Had they only shown endothelial «cell
cl earance, | suspect that we m ght have been nuch | ess
ent husi asti c yesterday. So there really is distance
yet to be covered.

So I'm going to stay where | have been
today. Today | cannot see that we have the basis for
accel erated approval. Remenber |'m not talking about
whether we have the basis for hypothesizing as
surrogate. I'"'m asking do we neet the requirenents in
the regulation for accelerated approval on the basis
of docunentation of a change in a surrogate.

|'m not there yet. | do not exclude that
the conmpany could well conme back after a careful
reexam nation of those histological data, together
with what other histological data they have, and nake
their point and win the point then. I[t's just not
t oday.

CHAI RVAN ACKI: Let ne just interject one
t hi ng. | think the question before us is have we

identified a surrogate or nore than one surrogate that
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TKT coul d use.

Nunber two, the reason why we are not
di scussi ng accel erated approval is because there's not
an ongoing clinical study that is in place right now
that is going to give us perhaps the «clinica
endpoi nts that we wi sh to have.

So | think that part of the equation or
that part of the story is out, but | think the
question before us is, nunber one, do we have a
surrogate or do we think there is a surrogate.

Nunber two, what would we recommend
perhaps that TKT do to, if they wsh for accel erated
approval ; what study shoul d they be doi ng?

DR HUNSI CKER: Dr. Aoki, | believe that
it is likely that the sponsor would |like us at |east
to consider that there is the grounds for accelerated
approval . | do not believe so, but |'ve heard sone
difference on this.

Now, maybe we need from the FDA
instruction as to whether we should ask whether there
are grounds for accelerated approval based on what is

in the regul ation.
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CHAI RVAN ACKI @ Fair enough.

DR WALTON: | think I'"mnot sure what the
guesti on was because --

DR HUNSICKER | interpreted what we were
di scussing here in this as sort of a conbination of
two questions. Are there grounds for accelerated
approval today based on the identification of the
surrogate in which there has been clear evidence of
the effect of the surrogate and rationale of
relationship to outcone, and if not that, is there the
-- this is Part C -- if not that, is there the
potential for getting there through sone additional
exam nation of the histol ogic data?

DR WALTON: Yes, yes.

DR HUNSI CKER Those are really two
separ at e questi ons.

DR WALTON:.  Yes.

DR HUNSI CKER: | identified the first,
and Dr. Aoki identified the second.

DR WALTON:.  Yes.

DR HUNSI CKER: I guess I want

instructions. Do you want us to nmake a recommendati on
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to you about whether there are today grounds for
accel erated approval based on the identification of an
appropriate surrogate?

DR WALTON. Yes. That's it exactly, and
if you do feel that there are data in hand today for a
surrogate, given the variety of discussion, it wll be
useful for us to hear which piece of data you view as
convi nci ng.

DR FLEM NG But just on this point
because it's --

DR HUNSICKER: Do we need a formal notion
t hen?

DR FLEM NG It's the first point that
you asked, and Marc has clarified that is the essence
here, and that is is there evidence here based on a
surrogate to justify an accel erated approval, and that
is just to clarify fromthe two previ ous speakers.

There are three elenments to that really
that have to be addressed in one's mnd as you answer
t hat . First is is there a specific biologic mnarker,
and what's being put forward is interstitial vascul ar

endot helial GB3. That's what |'m hearing as what
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peopl e would want to put on the table.

But there are two other aspects, and Dr.
Hunsi cker was getting at one of those, which is the
i ssue of biological strength of evidence. Wiat is the
overall level of effect that you' re seeing on that
marker, and as he's pointing out, that is certainly
not independent of what you're seeing on an array of
rel ated markers.

And | would sinply reiterate they are not
the sane patterns that we saw yesterday, and even if
you look at interstitial vascular endothelial GB3, 60
percent reduction is not the same as an 85 percent
reduction. So you would have to address that.

But the third issue that | hadn't actually
addressed is the statistical strength of evidence.
We've got a single trial here. There's a P val ue of
. 003. That | ooks good, and |I'm not saying, just as
Dr. Hunsicker said earlier on, that when you | ook at
multiplicity and you discount strength of evidence
because of multiplicity it neans the effect isn't
real . It just neans how convincing it's established

is much less than .003 when it's a secondary endpoi nt,
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in fact, one of a wde array of secondary endpoints
t hat you' ve consi dered.

And the strength of evidence just in
contrast that you had from yesterday where that P is
less than .001 is far less than .001 because you're
| ooking at quantitatively a nuch bigger reduction
based on two and a half tinmes the sanple size, based
on a prespecified hypothesis. So it's totally apples
and oranges in terns of the statistical strength.

The statistical strength of evidence
statistically 1is very nmarginal for a secondary
endpoint that's one of a wde array of secondary
endpoints with a P of .003 froma single trial based
on historically what we would have |ooked at
statistically as adequate evi dence.

CHAl RVAN ACKI :  Dr. Jennette.

DR JENNETTE: | clearly don't understand
statistics. | keep saying very dunb things, I'mquite
confident, but this seenms to ne to be the issue,
again, of taking this study in isolation. | nmean, to
me a lot of other observations we've been exposed to

enhances ny willingness to accept the validity of this
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observation we're tal ki ng about.

| thought we concluded as a body yesterday
t hat reduction in endot hel i al I ncl usi ons by
adm ni stration of replacenent enzyne was a surrogate
for concluding that there was enough evidence that
that therapy mght be beneficial to nove forward with
additional studies to look for clinically defensible
i nprovenents in outcone.

So as far as | can tell, we've already
deci ded that t hat observation is a surrogate
yesterday. So building on that, building on that, not
considering this in a void, but building on that, then
| would say that you m ght pose the question: wel |
if we accepted that this is a surrogate for benefit or
potential benefit, rather, of the agent, if we've
accepted that, then +the question 1is are there
observations that show -- even if they weren't
proposing this as a surrogate, we've already decided
it's a surrogate -- that even if they didn't, are
there observations in here whether they even pointed
to them once that we can see and as a group concl ude,

well, we identify in here an observation that we feel
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is a surrogate in the absence of clinical paraneters
which aren't here? So we need a surrogate.

So is there an observation here that was
made that we can conclude a surrogate for nmaking a
conclusion there's enough evidence to nove forward
with sone additional studies?

| don't see how we can say yesterday, yes,
it is a surrogate, and then today we see a
statistically significant outcone fulfilling that and
say it's not.

DR. FLEM NG Because you're tal ki ng about
the first of the three and not the third of the three.

DR JENNETTE: I'"'m talking about the
totality of the conclusion it's a surrogate. Ve
conclude it's a surrogate.

DR FLEM NG In fact, yesterday didn't
you nention specifically you thought that the plasma
G&3 mght be the best?

DR JENNETTE: | still believe that, but
the question is: was the question we adopted, was
this one a surrogate that was adequate for noving

f orwar d?
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And | still believe today it is. (%%
personal opinion is that, yes, the plasma B3 m ght be
a better surrogate.

Now, then that begs the question: in this
particul ar study, well, did they show enough evidence
there? And that's where |I'm concerned that there's a
dose probl em

But that's a different issue. Ri ght now
we're talking about this as a surrogate, and | don't
see how we can say one day it is a surrogate and the

next day say it's not a surrogate.

CHAl RVAN  ACKI : The question right now
though, and it wll be put up to vote and we'll all
vote individually on this: are there specific

elements of the histologic data reasonably likely to
predict clinical benefit in the manner intended under
the regul ations for accel erated approval ?

So it's either yes or no.

W'll take the final two, Dr. Watts and

Dr. Gady, and then let's vote.

DR WATTS: Well, I'mnot sure what we all
agreed to with this yesterday, but what | understood
S A G CORP.
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was that alnost conplete clearing of these conpounds
fromthe cells were reflected in negligible levels in
the circulation, and having nothing else to go on,
having negligible levels of A3 in the circulation and
al nost conplete clearing of this material from nost of
the cells that were |ooked at to ne was a convincing
surrogate, particularly wth an ongoing placebo
controlled trial nearing conpletion.

It may seem inconsistent with what you're
saying today, but | don't think so, to say that |
don't see the same -- | don't have the sane |evel of
confidence in these analyses, and I don't see anything
-- if there is a dose problem here, | don't see any
way to answer that question.

CHAI RVAN AXKI :  Dr. G ady.

DR GRADY: Vell, | think in sonme ways
it's a little unfair that we had yesterday before
t oday. | nmean, if we started with today, we m ght
have a little bit of a different picture.

| think one of the things that disturbed
me yesterday was that there was no evidence of any

correlation of the surrogate wth the «clinical
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out cone, sonething |ike creatinine clearance.

The main outcone that the conpany
presented us today was percent normal gloneruli for
which there was a statistically significant finding.
W still have these issues of multiplicity and so
forth, but nevertheless, and that was correlated with
creatinine clearance at |east at baseline.

That's actually somewhat nore evidence for
a potential surrogate, | think, than what we saw
yesterday, and the fact that we settled on this
surrogate yesterday in the absence of anything else
good to settle on, | think, is coloring our discussion
t oday, and perhaps sonewhat unfairly.

CHAI RVAN AKX - Ckay. Wy don't we vote
on the question? Are any specific elenents of the
hi st ol ogi cal data --

DR WALTON. Dr. Aoki.

CHAl RVAN ACKI @ Yes.

DR WALTON. As you're going around taking
the vote, given the discussion that's been heard, for
t hose nenbers who would feel that we do have evidence

in hand today, could you ask them to specify which
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pi ece of evidence they find convincing because |'m not
sure we wll know.

CHAl RVAN AKX Ckay. Want to put you
guys on the spot.

Ckay. Dr. Gady, would you like to be the
first? 1 know you weren't |ooking at ne.

DR GRADY: Let nme just preface ny remarks
by saying |I think in nost other diseases and patient
settings | would say absolutely no. | think the data
are weak, and nevertheless, | think there is a
potential surrogate. | think there are two of them
| think one is the percent nornmal gloneruli, and the
second is deposition of @GB3 in renal endothelial
cells.

And in order to say that, | also have to
ignore the actual functional outconmes of creatinine
clearance and GFR, and |[|'Il just assune that we
haven't had long enough treatnent for that to be
af f ect ed.

DR VWEISS: | just want to clarify as you
go through these questions to mnmake sure that this

guestion is the data enhances, not only the chosen
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cell type, but the effect on that cell type. So just
| assunme that that's correct, but | wanted to nake
sure because --

DR GRADY: Yeah, i f these were
surrogates, there were statistically significant
effects on those surrogates. They m ght not have been
as strong as we woul d have |iked to see.

DR SCHNEIDER I'd say no.

CHAl RVAN ACKI :  Doctor ?

DR HUNSI CKER:  No.

DR SAMPSON:  No.

DR LEVI TSKY: Yes, for D. Gady's
reasons.

CHAl RVAN AKX : That was vyes, for Dr.
Gady's --

DR LEVI TSKY: Yes, for D. Gady's
reasons.

DR WATTS: No.

DR JENNETTE: Yes, for both that were
ment i oned.

CHAI RVAN ACKI: | agree with Dr. G ady.

M5. KNOALES: [|'mgoing to say no.

SA G CORP.
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DR FLEM NG
reasons that | said

stronger reasons that

magni tude of benefit and the statistica

fully inadequat e.

DR SCHADE:
reasons.

DR BARI SON :
reasons.

DR FOLLMAN:

and | say no.

DR MCLUNG

CHAI RVAN ACKI :

Ckay. For
m nute break, go to it.

(Wher eupon,

the record at

the |evel of

340

"Il go along with Dr. G ady.

| say no not only for the
yesterday, but for nuch
evi dence for

evi dence are

| say yes for

Dr. Gady's

| say yes for Dr. Gady's

| agree with Tom Fl em ng,

No.

Ei ght no, seven yes.

those of you who need a five

the foregoing matter went off

3:53 p.m and went back on

the record at 4:01 p.m)

CHAl RVAN ACXKI :

no, let's answer Question 2(c).

the histologic data at

Ckay. For those who voted

I[f you do not feel

present are reasonably Ilikely
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to predict clinical benefit, do you recomend that any
further evaluations of the existing biopsy sanples be
performed, wth the possibility that these additional
eval uations m ght be a suitable basis for an
accel erated approval ?

|f you say no, then you're done. But if
you say yes, then please discuss the types of re-
anal yses that woul d be nost useful for TKT to perform

Wy don't we start on the left? Dr.
Mcd ung voted no, too. Wiere is Dr. MCOung? W'll
get hi mwhen he cones back. |[|s he gone for good?

Dr. Fol | man.

DR FOLLMAN: It's true | did vote no,
that | didn't think there was any surrogate endpoint
in the data that they had denonstrated so far. I
can't think of any additional analyses or additional
ways to |ooking at the slides that would be useful to
cone up with being a surrogate.

| think a strategy that they m ght enploy

-- sol can't offer advice in terns of that.

As | had nentioned wearlier, the big
problem that | have is | don't see how in a single
S A G CORP.
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study you can sort of identify and then validate a
surrogate. It just doesn't seemto nmake sense to ne.
So | would allow the possibility that

further analyses could be done to maybe try and

identify one that's potential. Maybe the one we
tal ked about earlier. | don't have a problem wth
t hat . | just don't think it's validated here, and I

think we have to | ook at another study, nmaybe | onger,
to try and do that. Maybe we can't do that. Maybe
you can do it with TKT-010.

So the short answer is no.

CHAl RVAN ACKI:  Ckay. Dr. Flemng.

DR FLEM NG | think | essentially fully
agree with Dean. The substantial shortfalls here for
having an adequate basis to use a surrogate here for
an accelerated approval are so great that | can't
expect that that would reverse wth additiona
expl orati ons.

Havi ng sai d t hat, ["'m al ways for
addi ti onal explorations. Cinical trials serve two
pur poses: very inportantly, a confirmatory role, and

very inportantly, an exploratory role where those

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

343

hypot heses t hat are t he primary prespecified
hypot heses are those that are nost reliably addressed
by the dat a.

W surely, however, want to learn as nuch
as we can. It's extrenely inportant though when one
is doing so to realize that exploratory anal yses very
often can be msleading and that they essentially
serve usually as a basis for hypothesis generation.

So | would say absolutely continue to
explore these data in any way that our clinical
experts would view would be relevant additiona
i nsi ghts.

However, | would be astounded shoul d that
type of exploration lead to sonmething so substantive
that it would then serve as a basis for an accel erated
approval .

CHAl RVAN ACKI @ Ms. Knowl es.

M5. KNOALES: The thing that has struck ne
in reading all the briefing nmaterials, the discussion
today is the consistent difficulties wth the
met hodol ogi es and t he I nconsi st enci es in t he

interpretation of the data.
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| think they're a very, very large
concern. | think the product possibly has sone val ue.
I just would really encourage the conpany to go
really back to the drawing board and really review
what the briefing docunent from the FDA says, the
comments today, and kind of cone up with a new pl an.

You know, let's hope that it works

CHAl RVAN ACKI:  Who said no? |If you voted
no, the question is do you -- if you do not feel the
histologic data at present are reasonably likely to
predict clinical benefit, do you recomend that any
further evaluations of the existing biopsy sanples be
performed with the possibility that these additional
eval uations m ght be a suitable basis for an
accel erated approval ?

DR WATTS: Sure.

CHAIl RVAN ACXKI :  What woul d you - -

(Laughter.)

CHAl RVAN AKX : If yes, "gotcha," if the
answer is yes, then please discuss the types of re-
anal yses that woul d be nost useful for TKT to perforn®

DR WATTS: | agree with what was just
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sai d.

(Laughter.)

CHAl RVAN AKX : She didn't nmake the
recommendat i on.

DR WATTS: -- go back and | ook at things
inlight of the --

CHAl RVAN AKKI : Let's see who else? It
was Dr. Sanpson.

DR SAMPSON: |I'mcertainly synpathetic to
the desire to look again at this data in sonme new,
i nnovati ve fashion. If one were to do that, | would
certainly encourage you to do it prospectively with a
wel | defined protocol.

Al that being said, | still, | qguess,
have concerns with dose in this study and the choice
of dose, and also | share wth ny other tw
statistical colleagues the fact that this data has
been worked many, many tines, and one would |ike a new
study to support any reworking of the data from this
study if that were to be done.

CHAI RVAN ACKI :  Dr. Hunsi cker?

DR HUNSICKER Well, | think I"mgoing to
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be a little bit nore gentle. | don't disagree with ny
ot her col | eagues who have demurred in saying clearly

it would be better to have a new study, but |I'm not
sure that's actually feasible. I think that were the
sponsor to go back and do a set of analyses parallel,
not necessarily identical, but parallel to what was
done by the folks yesterday, denonstrating not only
virtually complete renoval of the substance of the

deposits from the endothelium but also from the bulk
of other cells exam ned.

And if they were to couple that wth
evi dences of clearance from the blood stream and so
forth, which we know actually didn't occur, | mght
well be -- | think that on consistency |'d have to say
they nmet the same criteria as did the Genzyne fol ks.

Now, there is no better evidence for a
correlation of the thing in Genzynme than it is here.
So | would say, yes, | would then have very seriously
to reconsider it. If it's sauce for the goose, it's
sauce for the gander.

However, | would also enphasize that ny

concern is that the smaller degree of reduction of
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blood galacticide (phonetic) and the apparently
slighter degree of renoval from the endothelium
al though that's very hard to judge when you're | ooking
at qualitative ratings, one, two, and three, may, in
fact, i ndicate that the |evel of drug being
admnistered is too snall.

This actually also refers to one of the
further questions, which is the inpact of antibodies
and so forth, and | would therefore be very concerned
were | to be back reexamning that. I would want to
see a simlar degree of clearance as evidence that
we're really looking at the same thing.

CHAI RVAN ACKI:  Dr. Schnei der.

DR SCHNEIDER It seens to ne that would
make sense to first be sure you're using the right
dose before doing anything else. G herwise it could
just be a big waste of tine.

CHAl RVAN  AKKI : Do vyou have any
recormmendations in terns of what type of reanal ysis of
the biopsy specinens TKT already has on these
patients? Wuld you do any ot her studies?

DR SCHNEI DER: You nean the specinens
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t hey al ready have?

CHAI RVAN ACKI :  They al ready have, yes.

DR SCHNEI DER: | think it would be
reasonable to look at inclusions in a way very simlar

to the group that presented yesterday.

CHAIl RVAN  AKKI : So we're  basically
recoomending at least, if I -- Dr. Levitsky, | think
is correct and Dr. -- is to have either if the sanples

are available for restraining so that an exam nation
of the slides simlar to what Genzynme did or using, in
fact, the sane type of grading system could we used.
Then perhaps you could harvest information that you
already have that would be hel pful to your
appl i cation.

DR HUNSICKER Dr. Aoki, could I nake one
addi tional coment? Because particularly of the
met hodol ogi ¢ problens, | would strongly recomend FDA
review with the conpany precisely how they're going to
go about doing this so that there is agreenent in
advance that the nethods are all acceptable and so
forth, so that we don't get into nore nethodol ogic

i ssues.
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DR WALTON That was entirely our
expectation as well, that if we were going to proceed
wth a reread, we would want to have worked out all of
the details in advance, and that's particularly why we
wanted to hear the advice about the kinds of endpoints
or the ways in which to do a reread that we are
heari ng.

CHAI RVAN AKX : Ckay. Let's nove on to
the final question.

DR LEVI TSKY: Could | ask one? Over
here.

CHAl RVAN ACKI @ Yes, Dr. Levitsky.

DR LEVI TSKY: I"'m actually asking this
question because one of the folks fromthe FDA said |
should ask it out loud, and I think it probably is a
good idea, if that's okay, which is to redefine how
the Orphan Drug Act affects drugs which may be the
sane or better conpared with another drug which has
recei ved orphan drug status.

And | wonder if you could just elaborate
on that a bit.

DR WALTON: The question you had asked ne
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was about sort of what happens when there is orphan --
two products that are viewed as the same drug under
orphan drug regul ation, and one cones to nmarket and is
given its period of exclusivity. The regul ations
provide that when a product has orphan drug
exclusivity, once it comes to market a product that is
viewed as the sane drug wunder the orphan drug
termnology -- and that's a very specialized set of
termnology -- cannot also be marketed for that use
for seven years.

However, the regulations also recognize
that there is the possibility of developing better
drugs that mght be quite simlar and fall within the
category of presunptive sane drug based on sinple
chem stry structure. Therefore, the regulations
provide for ways in which a second conpany with the
second drug can establish that their drug is, in fact,
not really the sane drug.

In other words, they have to show that it
is clinically superior, and this can be on the basis
of a superior safety profile or it can be on the basis

of a superior efficacy.
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There is a third way on a nmgjor
contribution to patient care, but that is rather nore
difficult to achieve in many cases. It really has to
be a very major contribution, but a second conpany can
proceed to, for instance, do studies that denonstrate
that within that framework their drug is not the sane
drug. It is better in some way and, therefore, should
be nmade available to patients.

CHAl RVAN ACKI : Ckay. I'm going to the
next questi on. |'ve been asked to this part, too.
Rat her than deal with these questions one by one at
the bottom of three, A B, C and subparts, in an
effort to shorten this discussion because much of this
has been discussed already, we'll just have an open
di scussi on.

Fabry disease is a life-long disease for
which we do not presently have data on long term
admnistration of agalsidase alfa. W have not
observed clear clinical progression of the disease
during the course of the clinical studies conducted to
date. Antibodi es agai nst agal sidase alfa develop in a

substantial nunber of patients. Anti body formation
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has the theoretical potential to Iimt the useful ness
of the product either by direct enzynme neutralization
or by altering the pharnmacokinetics and cellul ar/organ
di stribution of enzyne uptake.

If this occurs, it is possible that
admnistration of the enzyne early in the disease
would result in antibody formation that elimnates any
future potential clinical benefits. In this case,
early admnistration of the enzyne to the asynptomatic
of uninpaired patients mght only serve to imunize
the patients.

Two year data in the open |abel extension
TLT-011 indicated that plasma levels of substrate,
B3, while still reduced conpared to baseline were
hi gher anbng subjects wth persistently positive
anti body by ELISA than anong those who were never
anti body positive or only transiently positive.

Urine seven nonth GB3 content results
trend towards higher levels in patients persistently
anti body positive conpared to those patients who do
not have persistent anti body.

(a) Please discuss your interpretation of
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this data. To what extent do these findings suggest a
wani ng of enzyme activity?

In light of the need for long term and
likely life-long treatnent, pl ease discuss how
inportant it is to obtain and wth what degree of
rigor an evaluation of potential antibody related |oss
of efficacy and/or activity.

And finally, if you view obtaining data,
such as the long term durability of efficacy or
activity as a critical requirenent, is it reasonable
to permt these data to be generated and eval uated
after marketing approval or should the data be
avai |l abl e and evaluated prior to approving the product
for marketing?

Please bear in mnd that controlled
conparison assessnment and particularly long duration
control |l ed conparison studies may be nore difficult in
t he post marketing situation.

Pl ease discuss the types of assessnents
and the tinme franme for assessnent that you view is
inmportant to evaluation of this issue. Please discuss

if data denonstrating an optinmal tine wthin the
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di sease course at which to begin enzyne adm ni stration
or to provide clinical benefit is an alternative or
nmore or | ess preferable objective for pr oduct
devel opnent.

Dr. Hunsicker, | know that you're planning
to |l eave quickly. So why don't we have you first?

DR HUNSI CKER: M/ interpretation of the
data is that there may, indeed be a reduction in the
activity as a result of antibodies. My suspicion is
that this a dose related phenonenon. Based on ot her
studies, not just the one yesterday, ny anticipation
is that the entire levels of admnistration of the
sanme material, the sane enzyne woul d probably overcone
these difficulties.

|'ve already expressed what | think
happens to the enzyne once it's trapped by the
ant i body. | think this may reflect sone different
trafficking as a result of the antibody tech.

So that's how | interpret the data. In
the light of the need for long term and likely life-
long treatnent, please discuss how inportant it is to

obtain with what rigor and so forth. It is clear that
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within the feasibility of anything that can be done by
anybody before approval, that the only thing we can
ask is that for the duration that has been
adm ni st ered prior to approval , t hat it be
denonstrated that you're able to achieve adequate
reducti on.

W di scussed yesterday what m ght serve as
surrogates for adequate reduction, and | would accept
skin biopsy reduction of the endothelial content and
the other cellular content and reduction in urine or
pl asma as bei ng adequat e evidence for this.

However, that w Il not answer the issue
for the long term and Part C, in view of the
necessary long term efficacy and so forth, is it
reasonable to do the rest of this after approval ? Not
only is it reasonable, it is the only conceivable way
in which this data could be obtained, and therefore,
that should be deferred until after approval. You
know, the continued activity after whatever is the
maxi mum period of tinme that we have studies on prior
to approval

Pl ease di scuss the types of assessnent and
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time frane for assessnent that you view is inportant.

This really should probably be ongoing as long as it
takes for us to know what this stuff does over the
lifetime of a patient. W're talking about 30 years,
and that's why it has to be done post hoc.

| nmean, it's not all going to be done by
t he sponsors. It's going to be done by the rest of
the comunity. W're going to figure out what in the
hell is going on in the | ong haul.

And then finally, what is a clinical
guestion rather than FDA, well, strictly speaking,
Drug Evaluation question, please discuss if the data
denonstrating an optinmal tine wthin the disease
course at which to begin enzyne admnistration. Well,
basically should we -- what is inplicit in this is
should we wait to admnister this until patients are
having sonme inmmedi ately threatening event because they
may only have a period of tine.

M/ inpression based on the behavior of
human proteins that are delivered into the hunman
circulation is that it is likely that this will not be

a long term problem This has to be docunented with
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this as wth any other thing.

But | think that the pressure of treatnent

of younger people will be so great as to nake this an
absol utely non-question. |If the material is approved,
it will, in fact, be used early in the disease, and I

personally think that it is entirely appropriate that
it should be used early in the disease.

The presunption is that you can prevent
di sease nuch nore easily than you can treat it, and
the presunption today is that, in fact, there wll be
long term toleration of this mterial once the
i nadequat e dose i s achi eved.

CHAl RVAN  AKKI : Anybody else |eaving
shortly? Dr. Jonas.

DR JONAS: I think that ant i body
formation is just an expected consequence in these
types of enzyne replacenent therapies where an
individual's immune system has developed wthout
exposure to the antigen in question.

There is experience with Gaucher's di sease
and enzyne replacenent there, and there is increasing

experience with other disorders that all of these
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problens rmanifest. They have not been totally
crippling in admnistration of the enzyne.

Now, whether that's the case here, | think
we can expect that to be the case here, but we don't
have t he dat a.

W also haven't been presented with data
to denonstrate to us whether mannose 6-phosphate
receptor nedi ated uptake is inpaired by the antibodies
or not. That hasn't been available to the commttee.

So it's difficult to draw too many inferences from
what we' ve seen here.

However, | don't think that this is a
topic that can be properly explored or resol ved except
after the material is approved for use and there's a
| arge nunber of patients getting it and a |longer term
experience with it.

| happen to agree with Dr. Hunsicker. I
think that this type of pharnaceutical agent is going
to be used in the younger age groups. It's going to
be a desirable situation.

It may be where it has the Dbest

opportunity to have a salutary effect.
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CHAl RVAN A : And just a question
actually for TKT is: are you planning -- since this
drug is already available for sale in Europe, are you
pl anning or does the conpany have plans for actually
monitoring these issues, especially the antibody
i ssues?

DR SCHUETZ: Yes, we are currently doing
t hat now.

CHAl RVAN AKX : And as | understand, you
have approxi mately 200 patients in Europe --

DR SCHUETZ: Yes.

CHAl RVAN AKX : -- at the present tine
that you're tracking.

And how long have they been received the
drug on a --

DR SCHUETZ: Per haps we have one of the
investigators here involved in the registry, and

perhaps | could as Dr. Mehta to briefly address this

guesti on.
DR MEHTA: M. Chairman, 1'Il be brief.
I|"m Dr. Atul Mehta. I"'m a hematol ogi st at the Roya
Free Hospital. My background is as a henmatol ogi st
SA G CORP.
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with an interest in CGoucher disease. |I'mthe dinica
Director of one of the two centers for adult Gaucher
di sease in the United Kingdom And we have about 80
patients with Gaucher di sease under our care.

| also have a clinic which is the |argest
clinic for Fabry patients in the UK , and we have
about 35 patients on enzynme replacenent therapy for
Fabry di sease.

The survey that we have in Europe is
termed the FOS survey, the Fabry outcone survey, which
as you see, is a database on nedical outcones in
patients with Fabry disease.

"1l take the next slide, please.

Wthin Europe we have 336 patients, well,
336 patients registered within FOS, and as you can
see, 217 of them are on treatnent, and there are 119
patients who are not on treatnent, but whose details
are regi stered on this database.

Fifty-four percent of these patients are
mal e, but there's a healthy representation of fenales,
46 percent of females. And of the patients who are on

treatnment, to answer your specific question, 217
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patients on treatnent and 60 percent of those have
been receiving the agent for nore than 12 nonths.

And next slide please.

What we do within the Fabry outcone survey
is that we systematically examne these patients
principally by use of questionnaire, but we do have
| aboratory and sone biopsy data on these patients as
wel | .

W wish to docunent precisely the degree
to which various organ systens are involved so that
these patients would have docunentation of renal,
cardi ac, neurologic, sensory organ, hearing, sight,
skin, sweating, gastrointestinal. So that the data on
all of these would be recorded in order to establish
how many organ systens are invol ved.

And we also record data on global quality
of life and well-being concomtant nedication. So as
you see, these patients, there are children and
females as well as nales at differing age ranges.

And then in terns of infusion reactions,
Repl agal within Europe is --

PARTI Cl PANT:  Junp the anti body issue.
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DR MEHTA:  Junp the anti body i ssue.

If | skip to the next one, it tells you
about sone data that we have on renal function within
Europe. Do you want to? No.

Wll, 1've told you then that here we have
within Europe a network for allowing us to analyze
patients both who are on treatnent as well as analysis
of outcones in patients who are not on treatnent, but
we have a very large experience with the use of this
drug in Europe.

CHAl RVAN AKX : Do you know how many
patients Genzyne is treating at the current tinme?

DR MEHTA: | believe it's a simlar
nunber, perhaps slightly snaller.

CHAI RVAN ACKI:  So it's about three to 400
total in Europe?

DR MEHTA: | would believe so.

DR HUNSI CKER: But | would just caution
you, Dr. Aoki, that the experience wth antibody
response and so forth of these two agents is not going
to be crossable over because there are potentials for

different antibody reactions, different doses and all
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sorts of other things.

CHAI RVAN ACKI @ Good poi nt.

Ch, Dr. Fol | man.

DR FOLLNVAN Yeah, 1'd like to take a
crack at this question.

You know, the devel opnent of antibody, |
guess, does suggest there could be a waning of the
enzyne activity. You know, whether it is worrisone or
not we don't really know at this point. W don't even
know if there's clinical benefit actually of this drug
at this point.

And so there is a potential theoretical
concern that it mght dimnish the theoretical benefit
in time. | don't think we have to, you know, worry
about whether a drug is going to be effective and
potent forever. You know, if it's effective and
potent for the period of tinme that we see it, | think
we shoul d go ahead and approve it.

If there's a theoretical concern about it,
then | think the proper venue to look at that is
probably post marketing type studies. And so | don't

think that it should be a requirenent to collect data
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on that before it's nmarketed as a general rule.

You have a question here, too, regarding
the optimal timng in the disease course of the
admnistration of this conpound. | think that's a
very sophisticated question to try and answer. It's
very demandi ng of sanple size and study duration, and
in a disease like this |I think we probably won't be
able to answer that to the extent that we would |ike.

This is a question in HV-AIDS that you
can begin to try and address, you know, at what stage
of viral load or CD-4 count should you begin heart
therapy, and even there it requires, you know, |ong
studies with lots of patients.

So it's a nice thing to know, but | don't
think it's knowabl e here, and so we shouldn't pursue
it.

CHAI RVAN ACKI :  That was why | was curi ous
about the European experience. If they were giving
both Genzyne and TKT, were treating patients with a
wi de age range already, then this issue, | think, wll
becomng up to scrutiny. I think if these issues

rise, and |I'm sure the physicians taking care of these
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patients will be looking for the antibody, as TKT has
already said they are nonitoring their patients. ' m
sure Genzyne is, too.

W' || have a better database fromwhich to
perhaps in a nore logical fashion address this
guesti on.

Dr. Hunsi cker.

DR HUNSI CKER: | have to leave in a few
mnutes. So this is really ny parting shot, and it is
directed to the FDA, and it deals wth the issue of
| abel i ng, not the indications so nuch as the
popul ati on.

It is sonewhat traditional to wite your
| abel to reflect the clinical trial in which the drug,
the whatever it 1is happens to have been found
ef fective, and narrowly speaking that's correct
because you've only found it to be effective in this
group of people.

"1l just tell you that the overwhel mng
likelihood is that irrespective of what you put on the
[abel, it will be used in both sexes, and it wll be

used in young people and old people, and | think that
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the reality is that the use of this agent, if it gets
approved, this agent or yesterday's agent gets
approved, is going to have to be sorted out by the
medi cal community after approval

| see no point in trying to suggest that
you're going to be able to limt this to nal es between
the age of 30 and 40 who have sone degree f renal
insufficiency. That would not be a productive thing,
and | think that there is intellectual rationality or
rationale that | can provide for being rather broad in
how you wite an indication should you choose to do
so, and that is that the nunbers of patients avail able
to study is so small that it is unrealistic to think
that you're going to be able to sanple all of the
rel evant popul ations, and we are just going to have to
extrapolate, and the biology 1is straight enough
forward that it is reasonable to extrapolate from nen
to wonen and from ol der people to younger people if,
i ndeed, the hypothesis that we have put forward is
correct that the disease is related to endothelial
deposi ts.

CHAl RVAN ACKI:  Dr. Watts.
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DR WATTS: The question about the optinal
time course |I think is sonmething that, first of all
requires denonstration of a clinical benefit, and only
then can you address the right stage in the disease to
initiate therapy. So | don't think that can be
answered any tine soon.

The issue of antibodies or loss of
effectiveness, | think, depends on what the clinical
effect is, and if clinical effect is prevention of a
problem that's awfully hard to nonitor.

What happens if therapy is effective? The
answer is nothing. You don't get renal disease. You
don't get cardi onyopathy. You don't get neuropathy or
at | east you don't get it at the sane rate.

So if someone has devel oped anti bodi es and
they're failing therapy, |I'm not sure any of the
clinical endpoints would tell us. Yesterday | thought
it was sinple.

If the drug elimnates (.3 or GB3 fromthe
circulation, then you can nonitor levels of @GB3 in
anti body positive patients, and if those |evels go up,

then you have evidence of lack of effect, but if
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that's not the right marker for effectiveness, then I
don't know what you do.

I t hi nk surveil l ance for ant i body
positivity is going to be an inportant part of post
mar ket i ng surveill ance.

CHAl RVAN ACKI @ Dr. Wbol f.

DR WOOLF: 1'd like to address the issue
of at what age should one start, and | guess | have to
say it depends. W' ve heard conpelling stories from
menbers of the audience today and yesterday about
chil dhoods that were basically disordered by virtue of
i ncapacitating pain and diarrhea, which in many cases
got better, but not necessarily conpletely better.

And so | would submt that at the first
sign or the first thought of any of the synptons the
drug ought to be started. One can never retain one's
chi | dhood.

CHAI RVAN ACKI :  Any ot her commrent s?

Dr. Watts.

DR WATTS: Just to remark that |'ve heard
others on the panel make, and it deals wth the dosing

and the frequency of admnistration. W had severa
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people today tell us that they felt better imediately
after the dose and that that feeling of inprovenent
waned, and that, anong other things, suggests to ne
t hat ei t her t he dose or t he frequency of
adm ni stration may not be right.

If there is dramatic inprovenent in
sweating and dramatic inprovenent in bowel habits,
that seens |like sonething that should be fairly easy
to docunent if you select a honobgeneous group of
subj ect s.

So if you recruit a group of subjects who
have trouble with diarrhea, it should be possible to
show a change in bowel frequency fairly easily.

CHAl RVAN AKX : These are pretty sinple
out cones to nonitor

Dr. Wolf.

DR WOOLF: Yeah. Actually 1've been
wondering why neither conpany has used either of those
two subsets as clinical markers because they seem to
be affected relatively quickly. You certainly ought
to be able to screen for people who have significant

diarrhea, and there are very sinple tests for
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sweat i ng.

And | don't understand why sonebody hasn't
done a study of 20 or 30 of these people who fit these
criteria and see what -- unless, of course, it has
been done and it's negati ve.

CHAl RVAN  ACKI : It is ny understanding
from yesterday's presentation of Genzyne that it said
there was a very expensive nachine to | ook at one site
that they had to fly people into, and so it's not
sonmething that | guess you can --

DR WOOLF: (One can put sonebody in a heat
chanber and neasure sweat, | nean, and diarrhea. I
mean, there are ways to do this.

CHAl RVAN ACKI : Yeah. No, | agree that
those are fairly easy outcones.

Dr. G ady.

DR GRADY: Well, just one thing, | think.

If we look at the data that the FDA presented on the
effect of enzyne levels on plasma (.3, it was a little
bit worrisone to ne. | mean, it |ooked |ike people
with persistent antibodies had a change in their

plasma G.3 from sonething |like 13 at the beginning of
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the study to like ten at the end, whereas those wth
no anti bodi es went from 13 down to five.

So | think there's sone potential that
per si st ent anti bodies could have sonme effect,
particularly since we're thinking that, you know,
pl asma GL3 m ght be a reasonabl e surrogate.

And |  also wonder if, as the FDA
representatives pointed out, that in order to have a
second orphan drug approval, that you need to show
sone benefit, whether or not the human product m ght
have less of this effect than another product. I
mean, perhaps it's certain sonething that, you know,
shoul d be neasured and kept track of in the registry.

CHAI RVAN ACKI @ Dr. Fl em ng.

DR FLEM NG I'd like to begin in
responding to this by kind of followwng up on Dr.

G ady's comment s.

Wen | |look at this evidence for possible
i npact of antibody, when | look at, in particular, the
pl asma (B3 concentration slide, what | notice, as Dr.

Grady pointed out is that you see a drop from 13 down

to five, and then it gradually increases back to ten
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over 30 nonths. So that's losing two thirds of the
effect.

What | note here is that this relationship
shows up both in nmgnitude and nonotenicity.
Specifically what | nean by that is there is an
ordering here that nake biological sense. No
anti body, transient antibody, and persistent antibody,
and a nonotenicity in how that energes over tine once
you hit the nadir and then starting back up.

So when | look at this, it suggests at
least to nme that it is inportant to further understand
the possible influence of antibodies on activity, and
of course, ideally eventually on clinical efficacy.

But how do you do this as a neasured
response without it being overly burdensone, realizing
that we have I|imted anmounts of information.
Certainly one of the first things that you could do is
-- and nmaybe this has been done -- is to look at this
relative to a lot of the other biomarkers that we've
tal ked about.

There is another one here, urine GB3, and

we've seen how it shows a simlar pattern, but not
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quite as extrene. So it certainly would be useful to
explore all existing data to find out to what extent
presence of antibody seens to be correlated with the
overall level of effects on biomarkers.

Now, a really key question you' re asking
us is ultimately though to what |evel of rigor should
we go in understanding the potential antibody related
| oss of efficacy, and specifically the timng of that
relative to full approval

M/ own sense about this is regarding ful
approval, this observation, particularly if it's
reinforced by additional explorations that we've been
tal king about does reinforce the need to establish
longer termefficacy effects to justify full approval.

But |I'm not saying anything other than what we've
al ready said.

| think we've already said for full
approval it's going to take a longer term three-plus
years if full approval involves direct evidence on
clinical benefit in order to give these agents a
sufficient opportunity to avoid fal se negatives to see

enough time passing to look for energing clinical
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benefits.

But | do think it reinforces that need.
It just nmakes ne all the nore enphatically saying,
yes, you know, there is an additional reason here to
want to be reassured about |onger termeffects.

Now, in a real sense, | agree with Dean
t hough ultimately. If you design that study, however
it is going to be done, to look at three-plus years
effects and you see clinical benefit, that's good
enough. | nean, | see net benefit.

So even if there is sonme dimnution of
that effect, it's nevertheless still there, and it's
real .

On the other hand, if | do that clinical
study and | see a real waning in clinical effect, then
there is a snoking gun here. I mean, there is
certainly nore reason to be concerned if the data that
ultimately you're going to use as your basis for full
approval is suggesting that there is a waning of
effects over tine. That, in fact, doesn't yield an
adequate statistical basis to conclude benefit.

Now, as an aside, one thing that |I'd say
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that's inportant here is when we see these
associ ations, these statistical associations don't
directly establish that the antibody is the causal
influence here, if in fact there is a true association
with presence or absence of antibody and biological
activity or clinical efficacy. It may be that the
antibody is a marker for sone other factors, and it's
really very difficult to sort that out, although in a
certain extent we don't have to if those other factors
are always equally present wth the detection of the
ant i body.

There are two things that | mght do in
addition to what |'ve said, and that is if you could
find -- and | think it mght have been Dr. Hunsicker
who was saying he doesn't think this is likely -- but
if you could find baseline covariates that would tell
us who those people are, | nean, that certainly gives
us a basis then to understanding if there really is,
in fact, nodification. It would be a basis of at
| east not conprom sing the conclusions of strength of
efficacy in those people that aren't likely to have an

anti body response.
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But ny last comment, you nentioned in Part
C that you can't do a long term -- if we don't
address this before marketing, it's probably not going
to be possible to do a long term clinical trial to
establish wultimately whether the presence of the
antibody is influential in effects.

You may be right, but I'm not totally
convinced you're right. This situation has arisen,
and what immediately comes to mnd is cystic fibrosis
with DNAce (phonetic), and it's been proven to be
ef fective. But after a year or two if sone people
have a frequent |evel of exacerbation, there's
uncertainty whether those people are continuing to
benefit. W just random ze them

So in other words, iif you, in fact,
establi sh adequate evidence for benefit, but there is
still a suggestion in this nore conprehensive data
that antibody effects really do have a significant
relationship wth biologic activity and vyou're
wondering if it translates into clinical benefit, you
could be marketing this intervention and people could

be using it, but then after a period of time if they
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devel op antibodies and there's sufficient doubt, you
could random ze themto continued use versus not.

That's your answer to whether it truly is
causally influential, and |I'm not saying that's a
readily done study, but that, in fact, is a study that
would be -- if one truly felt significant concerns,
one could, in fact, take that approach.

But ny bottom line recomendation is
ultimately if you do longer term studies, which I
think are critical for reasons we've now tal ked about
for two days, as the basis for the full approval, and
if that evidence is clearly sufficient to justify an
approval, then I wouldn't stop on that approval based
on the uncertainties as to whether in sone people the
anti body mght be leading to a reduced effect.

CHAl RVAN ACKI :  Any ot her comment s?

Do you have your questions?

DR WALTON: Yes, we have one further
question that we'd like to put to the conmttee for a
little bit of discussion, and actually Dr. Hunsicker
has already answered it. So | guess being able to

predict what we were going to do he felt that he had
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fulfilled his duty.

(Laughter.)

DR WALTON But he answered what is a
very inportant question to us, which is when it cones
time to wite labeling for these products -- and this
guestion is not related to this product specifically
or yesterday's product specifically, but rather to
hel p us begin to think about howto wite |abeling for
t hese products --

CHAI RVAN ACKI :  He's back

(Laughter.)

DR WALTON: Wiich is that we need to
think -- as you' ve seen, the kinds of studies that
we're seeing here are largely going to be the stronger
evidence is on people who have sone synptons. They
may be nore advanced or they nmay be nore mld, but
t hey' re havi ng synpt ons.

But Dr. Hunsicker outlined two popul ati ons
that we need to consider where that may not be true,
and so |I'd like to ask your advice on how the FDA
shoul d be thinking about the use of these products in

three popul ations, in particular.
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One is very young patients, particularly
before there are any synptons. Should the agency view
this as an appropriate and fully included popul ation
or shoul d the agency be wary and concerned about this?

Anot her is what about, for instance, there
are the cardiac variants, male patients where we've
heard that the synptons are -- the manifestations are
not so severe or delayed. Should we be concerned
about this popul ati on?

And perhaps nost inportantly, what about
wonen, where based on a genetic -- you know, sinply
the genetic profile, I think it will be very difficult
to predict how severely wonen wll becone affected
prior to their exhibiting synptons. How should the
agency think about these people for |abeling?

CHAI RVAN AXKI :  Dr. Schade.

DR SCHADE: From a clinical or
clinician's point of view, I think synptons are a very
poor narker for disease because the synptons in Fabry
di sease are protein and can represent other disease
st at es.

And | think in many di seases one requires

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

380

objective data that, in fact, is present before one
uses what | consider an expensive, invasive treatnent.

So | think the FDA should be thinking
about definitive -- you could do skin biopsies and
show i ncl usi on bodi es. You could do echoes and show
and demand that you show abnornalities in a cardiac
echo, for exanple.

In other words, | think what the FDA
should do is start thinking about objective criteria,
not subjective synptons, that absolutely indicate the
presence of progression of the disease so that the
di sease is actually causing the synptons.

This is certainly easy in sone situations,
but difficult in others, such as pain, because in that
case you could argue that you maght sinply have
deposition in neurons and not deposition el sewhere.

These are the kinds of discussions, |
think, that need to be basically forthcomng, and
certainly with the data we have of biopsying of skin
and heart and kidney, et cetera, there will be a |ot
of data out there to show if you have deposition in

one organ whether you're very likely to have
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So skin biopsies are very easy. They' r

relatively noninvasive. They

scarring. If that was basical

deposition el sewhere, then | think that

nice and one could require that, b

e

heal up W thout

y a marker for

woul d be very

ut one would need

the data to show that's true. So that's a whol

different question about objective
di sease

But [ woul d be

recommendi ng anybody treat this disease just

synptons because synptons of diarrhea,

e

criteria for the

strongly agai nst

based on

synptons of

pain can be due to viral issues, and so forth and so

on, and we certainly don't want to start

t herapy w thout objective criteria.

i nvasi ve

DR WALTON. May | ask a followup just to

clarify and nmake sure | understood?

that we could consider seeking to figure out

You' re suggesting

ki nds of objective criteria would describe

popul ation appropriate for treatnent.

DR SCHADE: Yes, that's exactly what I’

suggesti ng.
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CHAl RVAN ACKI @ Dr. Schnei der.

DR SCHNEI DER: I'd like to address the
pediatric aspect of it. First of all, yesterday we
were told that Genzyne had started sone pediatric
trials in Europe, and we were told nothing about it.
So I'd certainly be very interested in what they're
doing and what results they're finding because at the
monent | have seen absol utely no data.

| suspect that early on -- and as far as
your labeling, | think at the nonent all you could say
is that there's no data for pediatric usage under age
16 actually because that's pretty much what these
studies are for

| suspect that there's going to be a very
l[imted group of pediatric geneticists who wll be
caring for these children and very likely they will be
getting together and working out criteria.

M/ guess is that early on people wll be
very reluctant to give this treatnent to asynptomatic
children, but as the years go by and we get nore and
nore data and nore information on older patients who

are treated, and if this data as we all hoped turns
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out to show very low toxicity and very high efficacy,
| think you'll see people starting patients at a
younger and younger age.

CHAl RVAN ACKI @ Dr. Levitsky.

DR LEVI TSKY: The problem is that there
are no outcone data for any age groups. So | worry
about saying there are no data for the under 16 year
ol ds because if you do that, the insurance conpanies
watch that very closely, and this is going to be a
very expensive drug, and it nmay be that a 12 year old
with intractable pain wll, t herefore, not be
el igible.

So | would like to not have anything said
about data wuntil there is sone data in sone age
groups. That woul d be of grave concern to ne.

I actually have |less concern about
children, male children, and nen. I think that they
shoul d be treated. Wether you decide they should be
treated at four or at five or at nine, |I'm not sure
but I also think this may be individualizable.

| am worried about the treatnent of wonen,

and ny question is, because | haven't reviewed this
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literature at all: is there any literature on
circulating levels of GB3 and the association of those
levels with clinical findings in heterozygous wonen?
|s there anything you can correlate with the potenti al
for the devel opnent of serious conplications?

DR SCHUETZ: The short answer to that is
no. Plasma | evels of alpha gal actosidase A in wonen
do not <correlate with synptomatology, nor do GB3
| evel s.

CHAI RVAN AXKI :  Dr. Wol f.

DR WOOLF: Followi ng up on that question,
do worren who are synptonmatic have different GB3 |evels
than wonen who are not synptomatic or have other --
and evidence of differences in pathology or that data
not avail abl e?

No data?

DR SCHUETZ: No.

DR WOOLF: I would submt though that
wonen who are carriers who are synptomatic should be
treated no differently than --

DR LEVI TSKY: The question is whether

they should be treated preenptively thought the way
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you mght treat nmen or children, male children, and I
don't know how to answer that.

DR WOOLF: Vell, | mean, when you talk
preenptively, are you tal ki ng about treating
asynptomatic people or waiting for them to becone
mnimally synptomatic wth a marker?

DR LEVI TSKY: Yes.

DR WOOLF: | would agree with that.

DR SCHUETZ: There are sonme wonen who
have elevated levels of G3 in plasma and urine
sedinent, but | think there's just not -- | don't
think there's a -- | know there's not enough data to
make a definitive answer to this.

CHAI RVAN ACKI :  Dr. Watts.

DR WATTS: | would be in favor of witing
the | abel as broadly as possible because you know who
has been studied, but you don't know what the drug
does, and so restricting the drug to the popul ation
studied for benefits that we don't know occur, I
think, is going to | eave people out who m ght benefit.

It may turn out that to really be fully

beneficial, it needs to be started before synptons
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begin, but we don't know that, and if you say you
[imt it to people who have synptons or you limt it
to people who have objective findings, we may be
excluding the very target population that needs the
drug.

DR SCHNEIDER: | agree. | take back what
| said about pediatric |abeling. | forgot about the
I nsurance aspect of it.

DR WATTS: | think pregnancy issues
asi de, I think for wonen who have clinical
mani festations of the disease, there's no reason to
believe that the drug would -- if it's beneficial in
men, which we don't know, if it has clinical benefits
in men, it should have clinical benefits in wonen.

DR WALTON:  What about wonmen who are non-

synpt omati c?

DR WATTS: | have absolutely no idea. |
have a sense that this drug is -- first of all, the
population wth Fabry's disease is small. The

clinicians who treat patients with drugs like this are
[imted in nunber, and | have confidence that in their

wi sdom they will use this drug as appropriately as
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they can, given the lack of data that currently clouds
t he issue.

And the nore you restrict it, the nore
difficult it will be for clinicians to try to cone up

with answers to those questions.

DR ZERBE: | hate to be the contrarian,
but | think that it's essential that people know how
l[imted the data actually are, and | think that

opening it up too wdely for insurance purposes |
think may not be the wi sest nove in the |long run.

W have so little data really at this
point, and the data appear to be limted to one end
organ, if it exists at all, and to open it up wthout
full know edge that the data are as limted as they
are, | think could create problens.

| guess | would encourage actually the
opposite to be very rigid about exactly what we do
know and the imtations that the data has to exist.

| guess one other piece worth enphasizing
is that typically it is a notivation for the conpany
to seek additional data when it is restricted, and

that may be a notivation to nore fully study sone of
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these other areas and actually get the necessary data
to use the drug safely in those popul ati ons.

CHAl RVAN AKI : Dr. Jennette and then Dr.
Levi t sky.

DR JENNETTE: What percentage of wonen
carriers have norbidity fromthis defect? Do we know
that? | nean just a nunber woul d do.

(Laughter.)

DR SCHUETZ: There have actually recently
been two very conprehensive studies of the disease in
wonen, one done in CGernmany and one done in the United
Kingdom This is just an exanpl e.

This is from the United Kingdom study.
The nunbers are pretty simlar. Seventy percent pain,
58 percent G synptonms, 19 percent LVH 22 percent
Tl As.

The German study concluded that if you
| ook hard enough every female carrier is synptomatic,
although sone of the things that qualified as
synptomatic were things |ike skin rash or corneal
opaci ties. So this is a reasonable estimate of the

synpt omat ol ogy in femnal es.
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DR JENNETTE: Well, | mean, everything is
relative, but there are a lot of things on that I|ist
that I wouldn't want to have, and so even though the
outcome may be nore dire in nen, if a very high
per cent age of wonmen have significant synptons, |'m not
sure | would be as selective as being inplied about

recoomending it only for nen.

DR LEVI TSKY: Is anything known about
which fenmale carriers get this? Is this sinply a
matter  of l'ionization or is there a famlial

distribution so that in sone famlies nore wonen get
this than others? Does anyone know what the
distribution is |like?

DR SCHUETZ: That's a very hard question.
Even in terns of why a wonman is synptomatic has been
t he subject of nmuch speculation in the literature.
course, the skewed lionization hypothesis has been

commonly proffered, but | think the general answer to

your question is | don't think the answer to your
guestion is known. | certainly don't know.
DR LEVITSKY: Wll, it sounds like if 50

to 70 percent of wonen have rather severe synptons, as
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you showed on your slide, that one should not be too
restrictive with wonen who are carriers of this
di sorder. They're not carriers. They have the
di sorder; just a different form

CHAI RVAN ACKI @ Dr. Fl em ng.

DR FLEM NG Let nme float an idea that
|"m not necessarily vigorously in support of, but at
least 1'd like to put it on the table.

This is slightly rem niscent of sonething
that still is uncertain today in HV-AIDS, which is
what's the right tine to start antiretrovirals partly
because after protease inhibitors and highly active
antiretroviral therapy became widely used only after
many vyears did we realize sone unexpected, very
significant, longer term toxicities, netabolic based
toxicities.

What |'m hearing is even though we are or
may be persuaded that there's adequate data for
accel erated approval, there still is realistic
uncertainty about when to start, and |I'm wondering if
it's possible to do a trial that would satisfy two

goal s at the sane tine.
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Ohe is to ultimately provide your
validation of the accelerated approval judgenent and
at the sanme tinme to answer the question what's the
right tinmne to start, and here's the part |I'm
struggling wth because it needs to be defined
properly: defining the right subgroup of people in
whom there is reasonable doubt as to whether you want
to start at this point, whether it's asynptomatic
children or adolescents or wonen, whatever, but a
cohort in whom there is a reasonable Iikelihood of
becom ng synptomatic within a reasonable tine, such as
five years.

And so you randomze them to immediate
versus delay in a placebo controlled fashion. The
anal ysis done at five years answers the full approval
I ssue. You've done your controlled trial to see
whether there's a difference in a clinical endpoint of
delaying initiation of synptons.

Then at such tine people cross in on the
control, and they you follow them and when you're
going out to the 8th, the 10th, the 15th, everybody is

getting treated, and you're collecting data then on
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whether it was better to have started earlier versus
del ay.

Because the down sides to early, of course
is if it was unnecessary was the to those patients
early together with sone potential |onger term risks
that we don't understand. So essentially through such
a design you could have accelerated approval do a
random zed controlled trial in an ethical way.

People don't have to join the study. | f
they think they don't have equipoise, they choose to
be treated or not be treated, but for people who are
uncertain about the time to start and would believe
that they would be willing to stick to what ever the
random zation is wuntil such time as five years or
synptons, then the analysis at five years could be
your basis of establishing or validating efficacy, and
then as you followed these people longer term you'd
be getting an answer on a scientific way about whether
it was better to start these people early versus
del ayed.

DR VEISS: In this design, which is very

intriguing, would you proposed that it would be
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random zed but open |abel, not placebo controlled for
that period of time?

DR FLEM NG Well, | surely would like it
to be open label. The question though is can you base
it on outcones that we would consider to be clinica
efficacy neasures that are subjective, that we
woul dn't worry about the bias and assessnent.

| don't like placebos if |I can avoid it,
which may sound like a heresy for biostatisticians,
but there are problens with placebos. One, of course,
is the obvious. You know, if you're going to give
sonebody a placebo for a long period of tine and it's
not a totally trivial inconvenience to them that's
somet hi ng of inportance to weigh in.

If we were |ooking at death or sone other
very objective endpoint, which fortunately we woul dn't
in this particular setting, or as necessary to
consider a blinding, but if you' re talking about the
detection of synptons, | worry about that being
assessed in an open | abel study.

DR GRADY: Except that nost of the people

getting the real infusion are having infusion
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reactions anyway. So I'm not sure how well blinded
any of these have been or woul d be.

CHAIl RVAN  AXKI : Dr. WValton, any other
I ssues?

DR FLEM NG O course, what that neans
is any placebo controlled trial that attenpts to | ook,
and here we've been two days, and we're al nost ready
to adjourn, and we haven't raised that point.

If that's a point that would be a problem
here, it would be a problem in any random zed trial
that was using a synptom outcone that was attenpting
to be blinded.

CHAl RVAN AKX : Ckay. If there's no
further discussion, the neeting is adjourned.

DR WALTON:  Since not all nenbers of the
commttee wll be staying for tonmorrow, | would just
like to take the opportunity to thank all the nenbers
of the commttee for their participation and for their
assistance to us. It has been inval uabl e.

DR VWEISS. | second that. Thank you.

(Whereupon, at 5:02 p.m, the Advisory

Comm ttee neeting was adjourned.)
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